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For over 60 years 


this trade mark has stood for speed -and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


Telephone . Penarth 300 
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Built in 6 days with Prometo Forms 


This 100-foot high silo for the Liverpool Grain 
Storage and Transit Company Ltd., took exactly six 
days and nights to build. The Prometo Moving Forms 
rose under hydraulic pressure at a rate of 
17-ft. per day. William Thornton are the 
sole U.K. licensees for this Swedish 

method of rapid and reliable 

monolithic construction 


in concrete. 


William THORNTON & Sons Ltd 


38 WELLINGTON ROAD - LIVERPOOL 
LARK Lane 1921 (4 lines) Telegrams: “Thornpool Liverpool” 
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BAR-BENDING 


with accuracy-speed-economy 





Ce Pe 


ARD-50 
MODEL 


ELECTRIC 
OR 


ENGINE DRIVEN 


The ARD-50 Model, illustrated above, has an automatic control which permits the desired bending 
angle to be pre-set, greatly eee gre The bottom illustration shows the bending 
of an angle loop in one operation. This model is also fitted with a backrest for multiple bending of 
small diameter bars. We also supply, at extra cost, a special device for bending Hoops and Spirals, 
and formers and backrests for special steel such as “‘ Square Grip,” “‘ Twisteel,”” and “ Tentor,” etc. 
This model is complete with standard accessories for bends on a 4D basis, and can be fitted with 
Electric motor, Air-cooled Petrol engine or Air- or Water-cooled Diesel engine. Our range of bending 
equipment also includes the RAS40 model for bending bars up to |4 in. diameter. Both models are 
available for sale or hire. Full details will be sent on request. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT. 


Telephone : Chatham 45580. Telegrams & Cables : Cembelgi, Chatham. 
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ge Bearengs Sy WESTWOODs 


Illustrated are a few ex- 
amples of various Bridge 
Bearings recently con- 


structed by Westwoods. 


Bridge and Constructional 
Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel 
Troughing and Sheet Metal 
Equipment. Steel Stock Holders. 


pares &: 


JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, E.14 Phone: East 104 
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920 FT. 


FOR 
STANDARD TELEPHONES & CABLESLTD., NORTH WOOLWICH 








PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON: STREET, LONDON, S.W.! 


PHONE ABBEY 736! 
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VOGT 


cutting shears 





These-shears have been specially 
produced for those engaged in 
prestressed concrete work. 
Easy to use, speedy, economical, 
the VOGT CUTTING SHEAR 
can always be depended 
on to give a trouble-free 
performance. 

















for °200 in. 
prestressing wire 


Sole Agent for United Kingdom 


0. A. VOLKMANN, 3 ST. AUGUSTINE’S ROAD, BIRMINGHAM 16 
Telephone : Edgbaston 1353 








WATERTIGHT 
LININGS 
LININGS 
FOR 
FOR | 
TUNNELS, | 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 
BATHS, ETC. 





Specialists in the Repair and Reconditioning of | 
Reinforced Concrete Structures, etc. | 
THE 


CUNITE 


CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN, HERTS. | HOUSE, HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. | 
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borsari TILE-LINED 
GONCRETE TANKS 


for 
storage of 
fuel oil 
diesel oil 
petrol 


and 
industrial 
o.. liquids 


We invite inquiries for the construction of tile-lined concrete storage tanks of any shape, size or 
capacity, in any part of the world. These tanks require no lagging and no maintenance, and have 
been in use for over 50 years. Many references available in the United Kingdom and on the 
Continent. Immediate attention given to all inquiries. Estimates and representative's visits free of 
charge and without obligation. Full details supplied on request. 


ZOLLIKON-ZURICH 
& SWITZERLAND 
ESTABLISHED 1873 
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No other vibrator 
offers yo 


By using the 14 in. CCL-Tremix Vibrator, you will obtain faster placing, 
stronger concrete and a far better finish than can be obtained with any 
other equipment. This is due to the ultra high frequency of 17,000 
vibrations per minute. The 14 in. poker head allows greater accessibility 
than is associated with the normal 24 and 3 in. poker heads. Maintenance 
costs are reduced by the unique design of the poker head and the high 
quality of materials used as well as by the introduction of a split drive 
and coupling, which means that should a drive section be damaged, a new 
3-metre section can be fitted at a cost of approximately £16 instead of 
the usual repair bill involving a complete drive and poker head costing 
from £70 to £80. The inclusive cost of a CCL-Tremix Vibrator at 
£110 . 10s. approximately for an electrically powered, and £131 . 10s. for 
a petrol-engine powered model is 
competitive with all other makes. 
We therefore believe that it will be in 
your interests to prove by demonstra- 
tion—or a week’s FREE trial—its 
advantages for yourself. 





MAKE YOUR NEXT VIBRATOR 


A CCL-TREMIX 


@ Ultra high frequencies of 17,000 impu'ses a minute on 
1} in. and 13,000 on the 2} in. poker, both heads being 


INSTANTANEOUS COUPLING interchangeable. 


Genuine low flexible drive speed of only 2,800 r.p.m. 
DRIVE TO DRIVE UNIT means longer life and less maintenance. 


Raise spring-loaded plunger on drive Flexible drives supplied in two lengths each of 3 metres 

unit... push home flexible drive and joined by a connector for lower maintenance costs. 

coupling . . . release plunger .. . At the same time further 3-metre sections can be’ added 

that’s all. to a total length of 12 metres (approx. 40 ft.). 
Double-bearing vibrating head for a long and trouble-free 
life...a feature protected by patents exclusive to 
CCL-Tremix. 

@ Automatic clutch on petrol-engine drive unit yg 
drive at idling speed which enables the motor to be left 
running without overheating the poker, or over-vibrating 
the concrete. 

@ Same flexible drive operates with equal efficiency on both 
electric and petrol-engine drive units. 











Manufactured by 

Tremix Vibration Engineers, 
Sheffield 

DISTRIBUTORS FOR GREAT BRITAIN 


CABLE COVERS LIMITED 
QUICK DRIVE EXTENSION PRESTRESSED CONCRETE DIVISION 
AND POKER CHANGE St. Stephen’s House, 


Two spanners .. . two tommy bars Westminster, S.W.|! 


. two minutes’ work and poker is Telephone : ELMbridge 724! 
changed or drive shortened or Telegrams: Bricavity Parl London 
lengthened. 
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yall this... 


PETROL ENGINE 
POWERED 
MODEL 


€ Tre zm 3X) ELECTRIC 


MODEL 
THE WORLD’S FINEST 


NCRETE IMMERSION VIBRATOR 





Cable Covers Limited, 
Prestressed Concrete Division, 
St. Stephen's House, 
Westminster, $.W.1 


Send us at once full details of the CCL-Tremix Vibrator F 


ee a SS We are interested in your 7-day FREE trial offer oO 


ee 


TEAR OUT, ATTACH TO YOUR BUSINESS LETTERHEAD AND POST 
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(—<—— Tel.: vere a 
T.P.S. 
SHUTTER-PLY PAINTS 


will make your shuttering 
and moulds last longer 





Reduced costs and clean concrete surfaces are always 

obtained—wood grain is filled and sealed against water 

and alkali — Douglas Fir staining eliminated. Types 
for all uses 


TECHNICAL PAINT SERVICES DEPT. C.C.E. 


COWLEY MILL ROAD —— UXBRIDGE -—— MIDDLESEX 











Ensure 


safety 
with 


DORMAN ; 
LONG Steel Trench Sheeting 


(Regd. Design No. 850,839) 
The ideal for temporary lining, 


easy to drive: can be used over and over again 


PROMPT DELIVE RY Prices and full particulars on application to 


DORMAN LONG (Steel) LTD., SHEET DEPT., AYRTON WORKS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.! 
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The mould illustrated below was supplied by us to Concrete Development Co., Ltd., for producing 
75-ft. precast reinforced concrete posts for Messrs. Holland & Hannen and Cubitts, Ltd. 






SUB-LET YOUR 
MOULD CONTRACTS 


and save time, labour, and money on your contracts. 





moulds for all precast structural 
members and other concrete units 


An exacting service for the supply of wooden moulds is now available to all Contractors engaged in 
producing on the site precast concrete for frame structures and other types of buildings. We are 
fully equipped to produce moulds to your design—however intricate—for all classes of precast concrete, 
which we guarantee to be accurate in every detail and strongly constructed to give the maximum 
number of castings. Economical prices and early delivery assured for contracts in any part of the 
country. We also specialise in the supply of ready-to-use timber shuttering to any design. 


MAY &« BUTCHER LTD 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 698 
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An Electrically Driven PC3 Cancrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


‘THE REGISTERED TRADE MARK OF THE CONCRETE PUMP COMPANY LIMITED 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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CEMENTATION PUTS 
NEW LIFE INTO 
NEWHAVEN BREAKWATER 


The artist's illustration of Newhaven harbour 
has been based on an old print which was made in 
1878 to record the construction of the breakwater. 















Storms and heavy seas, pounding the structure 
throughout the years, have seriously reduced its 
stability. Cementation has come to the rescue 
and given the breakwater a new lease of life by its 
proved and tested methods of consolidating 
masonry and concrete structures. 


The Cementation Co. Ltd. has the experi- 


ence, the facilities and the resources to carry 
‘out this type of work in any part of the world. 


BENTLEY WORKS 
DONCASTER 


COMPANY LIMITED 1.: Don. 54177-8-9 


London Office : 20 Albert Embankment, S.E.I1!. Tel. : RELiance 7654 
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LENSCRETE 


GLASS AND FERRO-CONCRETE 
for 
SHELL 
ROOF 


CONSTRUCTION 


LENSGRETE LTD. 

















Agents in all parts 
66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 
























For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BAN TU Ly 


Regd. Trade Mark 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 

15, Vibrations per minute from low flexible 

shaft speeds of 4, to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 

genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 

and Vibrator. 

This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 

Model VP 250-A (wivel Base or Barrow Heunting) RUBBING CONCRETE, GRINDING, DISC SAND- 

Serve. Resale Teron Available /ces Genuine ING, AND DRILLING (up to 14” in Concrete, 1” in 

Steel, and 2” in Wood). 


%& We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 
Catalogue. —_ throughout the world. 
30 years’ enpertnnne in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL _C0- LTD. 


EDENBRIDGE, KENT. Telephone : 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Tawtaes : KENsington 3583 
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AIDS TO CONCRETE FORMWORK 


For Double-sided walls STANDARD 


The Rawltie consists of two or more straight high RAWLTIE 


tensile steel rods welded at either end to a steel 
coiled socket and is used in conjunction with 
bolts having a special thread which prevents any 
ingress of concrete between bolt and socket. The 
bolts are thus easily removable and can be used over 
and over again. 


Rawlties are made in lengths of 3 in. to 33 in., 
going up in stages of 3 in., i.e., 3 in., 6 in., 9 in., 12 in., 
and so on. Special sizes can be made to order. 
In combination with the associated Hardwood 
cones which are made in lengths of 1 in., 14 in., 
2 in. and 2} in. any thickness of wall can be con- 


structed from 5 in. upwards. RAWLTIE WITH BAFFLE 


Rawities are for use where shuttering is erected PLATE TO PREVENT 
on both sides of a wall. SEEPAGE OF WATER 





For Single-sided walls 


The Rawloop consists of a looped steel rod with a single coiled 
socket welded between the free ends. It is twisted so that the plane 
of the steel bar is at an angle to present a greater resistance to 
withdrawal from partially set concrete. 


They are made in four sizes; 4 in. and 6 in. lengths for use with 
4 in. bolts, and 6 in. and 9 in. lengths for use with ? in. bolts. 


Rawloops are for use where shuttering is erected on one side 
STANDARD only of a wall,e.g., reinforcing walls, plinths or walls with a taper 
RAWLOOP. DOUBLE formation such as trapezoidal walls. Special sizes can be made 
LOOPS CAN BE MADE to order. 








For Overhead work 


The Rawlhanger is similar in construction to the Rawltie except 
that the rod is shaped to enable a concrete casing to be provided 
in-situ around a horizontal beam, girder or joist by supporting the syayparp 
formwork in the required position. 

rf ; ; RAWLHANGER 
Cones are not required as the formwork is normally tightened 
up against a precast concrete block imposed between the base 
of the beam and the formwork to provide the necessary cover. 


The coiled sockets left in the beam can subsequently be used as 
anchorage points for the fixing of any desired permanent fittings. 


If you are interested in the possible use of one 
or more of these mgm ee ee may we suggest 
that you ask for our Technical Representative 
to call and discuss the details of the job with you. 
You will not incur the slightest obligation, and 
you may learn something to your benefit. 





RAWLELUGS 


THE RAWLPLUG COMPANY LTD. 
CROMWELL ROAD - LONDON - S.W.7 
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TELEPHONE: YORK 24728 (6 lines) 
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Steel 
Reinforcement 


... bent... bundled... labelled 





Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Construction. 


f.¢.SJOWES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.12 : Telephene : SHEpherds Bush 2020 me 
SOUTH WALES OFFICE: 

2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 AO 
REINFORCEMENT DEPARTMENT : GROUP 
17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.! . Telephone : SLOane 527! pi conreniy 
WORKS: Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan 


Ail reinforcement enquiries please, to: 17 Buckinghoam Palace Garden, Lendon, 5.W./ 
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CONCRETE achievement 


Comprehensive experience in the design and construction 
of concrete chimneys has enabled Tileman to 

overcome, with speed and economy, such problems as 
heat and acid resistance throughout the concrete 

chimney range. 


TILEMAN & COMPANY LTD. 


Specialists in design and construction of reinforced concrete structures. 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1. TELEPHONE: ABBEY 1551 
TIL/7886 rf 
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eget 





concrete. . .labour 
saving. . . easy to install 
. outer ribbing 

gives a perfect bond to 
the surrounding concrete 


. . . the inside of the j 
tube is smooth to facili- / 
tate the passage of bars 
or cables and allows . 
free flow of grout. Ce 
iy 


nA Bs { Tup ING 











Supplied in 3” up 
to 6” i.d. 


As approved and 
supplied for the 
Lee-McCall, Freyssinet 
and Gifford—Udall 
systems. Also suitable 
for other systems 

and designs. 





SUDESESEEO 
GODEGHEE 


UNI-TUBES LTD Enquiries to London Office: 
9 South Molton Street, W.1 Telephone: Mayfair 7015 
Works: Alpha Street, Slough. Telephone: Slough 25476-8 


dn AONE 


Supplied 
to leading 








contractors 


uae 


> 


throughout 


the world, 


2 > . 
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.«« this NEW PUBLICATION gives the 
solution to most foundation problems 
send for your copy NOW! 


ae LALLA an «THE FRANKI COMPRESSED PILE CO. LTD + 39 VICTORIA STREET - LONDON » SWI 
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RANALAH 


STEEL MOULDS 








MANGER MOULDS 


Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. We make a speciality of the prompt 
delivery of radius kerb moulds. Other moulds ex stock or in a few days. 


Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALAH 


STEEL MOULDS LIMITED 


43 DEVONSHIRE PLACE: BRIGHTON ‘SUSSEX: Tel: 22191/4 
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operation “reconstruction” 
CONTRACTOR : JOHN MOWLEM AND CO. LTD. 
at GALLIONS LOCK ENGINEER : G. A. WILSON, ESQ., M.ENG., M.1.C.E., M.ILMECH.E, 


CHIEF ENGINEER, PORT OF LONDON AUTHORITY. 


In the reconstruction of Gallions JOHN MOWLEM & co. LTD. 


Lower Entrance Lock, Royal Albert 


Dock, John Mowlem and Co. Ltd. . 
used Thamesply Plywood Shuttering once again chose 


for three important reasons: its light- 
ness speeds erection and manhandling ; 
it produced a fine, clean finish; and it 
can be re-used many times—in this 
case OVER FIFTY USES, which is 
not exceptional. 


Thames-Celply, the specially impreg- 
nl ec cee or PLYWOOD SHUTTERING 
io WLP. means Weather and Boil Proof 


Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LIMITED 


Harts Lane ~- Barking - Essex - Telephone: RiPpleway 5511 
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[A] Square Twisted Bar [F] Crimpea Pre-stressing 
Wireweld Square wwe 


oe are [G] Wireweld Longitudinal 
[C] Tentor Mesh Fabric Mesh Fabric 


Tentor B 
DD) ar Plain Mild Steel 
[E] Plain Pre-stressing Wire Round Bar 


: ~ AZT %. 
IF YOU WANT TO PUT STEEL INTO CONCRETE, #} 


SMETHWICK, BIRMINGHAM: Alma Street, Smethwick 40, Staffs. (Smethwick 1991) 
MANCHESTER: 7 Ozford Road, Manchester 1. (Ardwick 1691) 

GLASGOW: 30 Pinkston Road, Glasgow C.4. (Glasgow Bell 2444) 

BRISTOL: 16 Clare Street, Bristol. (Bristol 21555) 

LEICESTER: 58-60 Rutland Street, Leicester. (Leicester 27572) 

BELFAST: Norman MacNaughton & Sons Ltd. 101 Corporation Street, Belfast (Belfast 24648) 
Works: Cardiff, Smethwick, Wigan and Glasgow 


| 
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ON ist JUNE, 1957 THE NAME OF 


Twisteel Reinforcement Ltd 
WAS CHANGED TO 


) Reinforcements Ltd. 


(A SUBSIDIARY OF GUEST, KEEN & NETTLEFOLDS, LIMITED) 


THIs new development marks a notable advance in service 

to specifiers and users of every form and type of steel for 

reinforcing and pre-stressing concrete. 

The aim of G.K.N. REINFORCEMENTS LTD. is to provide, 
i from a single source, everything in steel for putting into 
i concrete, with resultant economies to the user. The Company 
has a Design Department with drawing offices covering 
Y England, Scotland and Wales, and Offices in principal 
centres. 


) Developments in the reinforcement and pre-stressing of 

i concrete during the past twenty-five years owe much to the 
work of the Twisteel Organisation and its Associates. G.K.N. 
i REINFORCEMENTS LTD. will continue this tradition of 
service to the industry and looks forward to playing its full 
partin future developments in the ever-growing field of 
concrete reinforcement. 





; 
TE, FET IN TOUCH WITH 


Cai Reinforcements Ltd. 


B UPPER GROSVENOR STREET, LONDON, W.1 (GROSVENOR 8101) 
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ELECRETE 


HYDRAULIC 


/.) CONCRETE 
TIPPER 


Designed for strenuous full- 
time work on all kinds of build- 
ing sites, the Telecrete has been 
proved both efficient and econo- 
mical for transporting ready- 
mixed concrete from a central 
mixing plant. The sturdy 
hydraulic controls are easy to 
operate. Ideal for public works 
contractors. 











Illustrated literature available 
on request. 


TELEHOIST LIMITED 
TELEHOIST WORKS + CHELTENHAM <- GLOS 


QUOVAUNNDNNUAVEOOOUOUOUEGONEGONUODEDEGOOUOENOOOUEGEGUGOGEUEGEGUOU ODEO AGONEOOREDEDEU EO DA EATER EAA ETT 
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Bird’s-Eye View of Monk Achievement 


Here is an aerial view of two well-known names — 


Cadbury, a household word, and Monk. the name British 
Industry builds on. A modern factory which 
is being built by the men with up-to-the-minute 
“know-how” and equipment... Monk. 
Architect: C. J. Wilkinson Esq., L.R.I.B.A. Messrs. Cadbury Bros. Led. 


ENGINEERING CONTRACTORS 








RC. Design: “Twisteel” Reinforcement Ltd. 
Amongst the large variety of constructional jobs 
undertaken by the Monk Organisation are :— 
Civil Engineering - Industrial Building 
Site Investigation - Stabilised Soil Construction 
Excavation - Foundations - Reinforced and Prestressed Concrete 
Factories - Roads - Bridges - Piling - Sewerage - Waterways. 


OF WARRINGTON AND LONDON 


A. MONK &4 COMPANY LIMITED 


Head Office: Padgate, Warrington. Tel: Warrington 31288 
London Office; 75 Victoria Street, 8.W.1, Tel: Abbey 2651 


Offices at: Stamford, Hull & Middlesbrough 


BUILDING, REINFORCED CONCRETE & CIVIL 


8704-5 
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Those URGENT jobs! 


Ff-you. want to 
use concrete in 
less than 24 hours 
you Imust use Fondu 


When it’s a question of usable strength at real speed no other type of 
cement can approach CIMENT FONDU. 

Many concreting jobs can be put into use even in a few hours ; 24 hours 
is the maximum waiting time. 

CIMENT FONDU is not “ quick-setting” and gives ample time for 
placing; considerable strength develops after about 6 hours, ' 















Please ask for leaflet “‘ Between Dusk and Dawn” 


FOR SPEED - STRENGTH 


RESISTANCE - REFRACTORINESS 
TIWOUS-CEMENT 


Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73) BROOK STREET, LONDON, W.I. Telephone: Mayfair 8546 
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Everyone Knows ... 


SPENCER WIRE 
gets around 


Spencer Expanded Metal in Mild Steel, Stainless Steel and Alu- 
minium is used by the Building Trade for reinforcing, 
openwork flooring, fencing and decorative purposes. It is manu- 
factured in accordance with B.S. 405: 1955 
Expanded Metal (Steel) and B.S. 

1221 : 1945, Part C. 

Spencer’s Perfection ‘C’ Lathing is a most 
effective base for plaster work. It is 
protected with our special rust-resisting 
coating which is available in black, red or 
brown. Spencer’s Lathing complies with 
B.S. 1369: 1947. 














na 


Always specify Spencer Expanded Metal 


THE SPENCER WIRE COMPANY LIMITED - WAKEFIELD 


Telephone: Wakefield 6111 (10 lines) Telegrams: Spencer, Wakefield, Telex Telex No.: 55.200 
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OVER 5 CWT 


OF CEMENT 
1s peuveneo EVERY SECOND 


THROUGHOUT THE DAY AND NIGHT FROM 
THE BLUE CIRCLE CEMENT GROUP’S HOME WORKS 











The Blue Circle Group of Companies continue to in- 
crease production to meet the demand of home and over- : 
seas markets. Since the war, approximately £20,000,000 
has been spent on building new works, research labora- 
tories, wharves and depots and modernising and 
expanding existing works in this country. Deliveries 
from the home works now exceed 8,000,000 tons a year. 


This symbol identifies the prod 

THE CEMENT MARKETING COMPANY LIMITED 

selling organisation of 

THE ASSOCIATED PORTLAND CEMENT MANUFACTURERS LTD. THE BRITISH PORTLAND 
CEMENT MANUFACTURERS LTD. 

ALPHA CEMENT LTD. Portland House, Tothill Street, London, S.W.1. 

Suppliers of Blue Circle Portland Cement, Ferrocrete, ‘417’ Cement, Sulfacrete, 
Snowcem Cement Paint, etc. 
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Te 


This brochure shows the complete range 
of JOHNSON CONTRACTOR'S PLANT 


Once you have invested in contracting plant it is too late to consider whether or not you have bought 
the best in every respect for your purpose. This brochure will help you to decide whether or not 
we make the particular piece of equipment you need. If so, we shall be pleased to send to you the 
fullest possible information on thé plant in which you are. interested. 

Our range includes centrifugal and diaphragm Pumps, Diesel Dumpers 1, 14 and 2 cu. yd. capacity, 
Concrete Vibrators of all types, power Rammers, Conveyors (fixed and portable), etc. 

In addition we are the Sole Selling Agents in Great Britain for the world-famous A.B.G. Concrete 
Road and Runway equipment and the Peiner Slewing Tower Cranes. 


Write for brochure CC. 0815 
C. H. JOHNSON (MACHINERY:) LIMITED 





ADSWOOD : STOCKPORT CHESHIRE I see it’s e 
Telephone : STOckport 2642/5 Telegrams : ‘Machinery’ Stockport 
LONDON SALES AND SERVICE DEPOT JOHNSON MACHINE 
38/44 Lower Richmond Road, S.W.14. Telephone: PROspect 767! that’s good | 


SCOTTISH SALES AND SERVICE DEPOT 
15 St. James Terrace, Kilmacolm, Renfrewshire. Telephone: Kilmacolm 558. 
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ABELSO POURING SKIPS for CONCRETE, 






CEMENT and AGGREGATES 


FT. OTHER SIZES AND 
































CAPACITY CU. 
SIZE 8 14 10 TYPES MADE TO ORDER 
Height + qe [Bottom 3¢ Sail 
‘~ 39 | Side xe} 33 
— i rw i sei te 
Q 
mo | Sel se se 
—_ 3hewt. | Jewt. | 2ewt. 
to 
eight inc 44% 44a See 
a he 7'6 74 72 
ts 











Cons- ” ° . 
-truction‘*H’ ’ M.S. Plate 2" x %e A/iron 


Stand | 2° Ajiron |2” Alcon iF, Aliron 
































“st” x ‘J2” | 30" x 2'8'12'8"x 2°43 0 x 7 
“F1’ x ‘F2’ Discharge Gate 
Bottom |4 10°x 10 |1' 6° x11 |1' 5° x 11" 
\ Side |1 10x11] 1° 6'x8|1 6 x8" 
‘\ ‘K’ Price Ex-Works C.W. Chains ; 
) [Bottom | 25000 | 47-00 | 135.00 Chains to suit 4 leg “Asin. M.S. 
| Side £55-0-0 | £50-0-0 | £37-0-0 Weight 18 Ibs. or 25 Ibs. 





S.W.L. 16 cwt. and 30 cwt. 








’ 


ABELSON & CO. (Engineers) LTD., SHELDON, BIRMINGHAM, 26 


Phone : Sheldon 2424 (10 lines) Grams : Abelson, Birmingham 
London Office, 60-62 Clapham Rd., London S.W.9. | Manchester Office, 100 Oxford Rd., Manchester | 3. 
Phone RELiance 708! Phone Manchester, ARDwick 1328 








WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete 


WILLIAM BOYER & SONS, LTD. | | 
Sand and Ballast Specialisis, - 

















DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2624 (3 limes). MEMBERS OF B.S. & A.T.A. 


“THE CONCRETE YEAR BOOK” 
1957 EDITION 


ORDER YOUR COPY NOW 


By Post Ils. 6d. $2.40 in North America. 








1164 PAGES. PRICE 10s. 
CONCRETE PUBLICATIONS LTD.., |4 Dartmouth Street, London, S.W.|. 

















=e 
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Prestressed Concrete Duct Grouting 


NORTHAM BRIDGE - SOUTHAMPTON 


Precast Sections Prestressed together by Freyssinet 
System and Cable Ducts Colgrouted 


Consulting Engineers: 
Rendel, Palmer & 
Tritton. 


Contractors : 
Christiani & Neilsen 
Limited. 


Mobile Grouting Units with skilled operators 
are available in the United Kingdom at a fixed 
daily charge. Upwards of 60 ducts usually 
grouted per day on site. 


Colcrete Equipment is used extensively for 
the grouting of Post Tensioned Prestressed 
Concrete Cable and Bar Ducts. Both hori- 
zontal and vertical ducts can be filled com- 
pletely and sealed off under controlled 
pressures of up to 125 p.s.i. using sanded 
grout or expansile cement slurry or low 
water/cement ratio. 





- 


PLANT SOLD [i @L@) MG): 4-5 8 am WDB 


OVERSEAS 





GUN LANE « STROOD «+ KENT <_ Tel.: Strood 78431-2-3 
C 
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It’s weight that counts 


Tackling the problem of 
cement waste in Precast 
Concrete Factories is sim- 
plified by using the 

* Swing / Weighbatcher,’ 
under one man control. 





The Single Bucket ‘ Swing/Weighbatcher ’ 


The Pioneer of Independent Hand-loaded Weighbatchers 


nullifies bulking of moisture laden sand, 
cuts out wheelbarrow transport. 

This mobile conveyor proportions by weight 
—not volume—and connects with aggregate 
bins on rail wheel mounting. 











For quality concrete and 
quantity concrete ! 


Write for illustrated 
Brochure to Dept. (CCE) 


For mechanised outputs up to 20 cu. yds./hour. Aggre- 
gate storage hoppers of 12/40 cu. yds. with 2, 3 and 4 
compartments as required. 


ROAD MACHIMES (ocarov) LTD, 


WEST DRAYTON, MIDDX. Phone: West Drayton 3221 /2/3. Grams: ‘Roadmach,’ 


West Drayton 
Bulk Cement Silos available from 8 to 40 tons capacity, for charging by pressurised lorries 
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GLASCRETE 


at 


St. Basil’s Church 
BASILDON 


Architects 
Messrs. Burles & Newton 
A.A.R.LB.A., A.M.T.P.L. 


The entire natural lighting to this 
church is provided by Glascrete 
windows of which this end feature 
is an interesting example. Con- 
crete Tracery tothe baptistery and 
doorways further illustrates the 
adaptability of Glascrete. 


J. A. KING «&C° LT 


181 QUEEN VICTORIA STREET 
LONDON, E.C.4 CEN. 5866 
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A SIMPLE APPARATUS FOR TESTING THE 
BULKING OF SAND 


Regularly used by hundreds of Engineers, Public 
Authorities, Contractors and Concrete Products Makers 


HOW TO SAVE CEMENT. 


Sand increases in volume by up to 
35 per cent. when it is damp. This 
increase in bulk varies with the size, 
grading, and shape of the particles, 
and with different degrees of dampness. 
Measurement of sand by volume 
is always inaccurate unless the 
bulking due to moisture is taken 
into account, and this may vary 
from day to day. A cubic yard 
may contain anything between 
27 and 19 cubic feet of actual 
sand. 

Specified proportions of concretes and 
mortars measured by volume can never 
be adhered to unless allowance is made 
for the variable bulking of sand. A 
specified 1:2:4 mix will contain 2 
parts of sand if the sand is dry; if the 
sand is damp it may contain 1¢ parts 
of sand only, and the concrete will be 





undersanded and less dense and will 
contain more cement per cubic yard 
than is called for in the specification. 


THE ‘RAPID’ SAND TESTER 
enables the concrete maker to 
know how much sand is con- 
tained inacubicyard. Itenables 
the same amount of sand to be 
used in every batch of concrete 
or mortar. It is simple to use, 
and a test can be made in a few 
minutes. The calibrated scale 
shows at a glance the exact 
amount of damp bulked sand 
that will give the required 
amount of actual (dry) sand. 

Full details of the apparatus, 
and examples of the accurate 
measurement and better and 
cheaper concrete it makes pos- 
sible, sent on request. 


Price (including packing and carriage) : Inland 57s. 6d. ; abroad 60s. 
Price in Canada and U.S.A., 12 dollars. 


HALL & SONS (MINORIES) LTD., 152 Pitfield St., London, N.1, England 





“RAPID” SAND TESTER 
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PRECAST CONCRETE 


. Preferred by constructional 
engineers for their unchanging 
supremacy, Stent Precast Con- 
crete Piles have proved their 


qualities wherever used. 


AVAILABLE FOR 
IMMEDIATE DELIVERY 





Sales Office: 1! Victoria Street, London, S.W.1 Tel. : Abbey 2573 
STENT PRECAST CONCRETE LTD. Nd. Ofce Worker! cheer Dock, oes Tel: Rainham (Essex) 780 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 





MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 


At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ 






SO pare Gn 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 410 


Manufactured for us by Horner & Wells, Ltd., Engineers, Chelmsford, Essex. 














DS 
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passe Day by day, MAXWELD reinforces 
it: reinforces concrete and 
brickwork, reinforces its own 
reputation. MAXWELD fabric is 
made to BSS 1221 Part A—and 
closely controlled for quality from 
raw material onwards. 
Do you need reinforcements? 
Call up the MAXWELD man! 
Peers He'll tell you all about MAXWELD 
===== : and what it can do for you. He’ll 
tell you what type you need, how 
much you need, and how much 
it’s going to cost you. He’s backed by 
Richard Hill’s Design Service, 
always ready to work out 
detailed plans and estimates. 
He’s backed by a first class product 
—and a first class delivery service. 
Call up the MAXWELD man—at 
Middlesbrough, London, Birmingham, 
Manchester, Leeds, Bristol or Glasgow. 








Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 


Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 
A MEMBER OF THE FIRTH CLEVELAND GROUP To) 


CRC 7MX 
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“CAPGCO 1. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 
The ‘“‘CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines; Compacting Factor 


aratus. 
Full details on request. 


‘CAPCO (SALES), LTD. “e.2785 


BEACONSFIELD ROAD, LONDON, N.W.10 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 


MARLEY 
‘G’ type pulldings@ 


> good appearance 














>» speed, adaptability 
CM ir 


> first cost is last cost 


T THs 
an dade 
Hert 
vin dnOE A 





> Marley ‘G’ type buildings offer clear spans MARLEY CONCRETE LTD 
up to 50’ and a wide range of heights. We — Peasmarsh, Guildford, Surrey cept. ALG 
can erect and ‘roof: your contractor can Sth. Ock do Ne Rone 4 
handle normal builders’ work. Write to on Sth om 220 


; h. Ockendon 2201 
your nearest branch for full details or Shestingten, Ne. Chelt 


heltenham 
for technical representative to call. Waterloo me . 2 334/5 MARLEY 
Sees ces ne ane ___ Broadstone 626 FATT Tata Onna 








s) 


IN 
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Kwikform Beam & Column Clamps 


designed by practical people for 
practical people . . . and at less cost! 


Kwikform Beam and Column Clamps give 


far greater output for considerably 
less labour costs. By reducing skilled 
labour requirements, economic 
construction can be achieved on a 
wide and varied assortment of jobs. A 
fully trained staff is available to assist 
you with any problems in which 
Kwikform equipment could be of 
service. Please write to us for advice 
on all your construction queries— 
we’re here to help you / 

All Kwikform equipment is 
available on sale or hire terms. 





HEAD OFFICE: WATERLOO ROAD, BIRMINGHAM, 25. ACOCKS GREEN 1152 














\ 


\ 
N 
i 
\ 





LONDON OFFICE; 66 VICTORIA STREET, S.W.!. VICTORIA 8915 & 9896 
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No. 7 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


SPILLWAY ARCHES 


CLAERWEN DAM 
















Prestressed 


concrete 


increases strength and 


speeds construction 


* Sponsor: Criry OF BIRMINGHAM 
WATER DEPARTMENT. 


Designers: THE PRE-STRESSED 
Concrete Co. Ltp., LON- 
pon, S.W.1. 


Conntiies Enginee! Sm 
WILLIAM fiarcaow & 
PARTNERS. 


Contractors’: EDMUND NUTTALL 
Sons & Co. (LONDON) LTD., 
Lonpon, S.W.1. 





Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 
** Wire by Johnsons’’. The reason is quality 
built up on early experimental work with those 
specialist designers who studied and worked 
in the Continental development of this new 
building technique. 

Johnsons have a long record of “Firsts”’ 
including indented wire for greater bonding 
and coils of 8 ft. diameter, from which the 
wire pays out straight. 


wire was essential 


Vo 





the choice! 


Richard Johnson & Nephew Ltd., Manchester, 11 
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‘ with WEYROC in your store 
4 you can do so many jobs 


so much quicker ! 


Weyroc Man-Made Timber is the board you know will do 
everything you ask of it. Space-filling or load-bearing, these 8’ x 4’ boards }” 
or }?” thick, are absolutely faultless, will never let you down. 
Natural Weyroc takes all normal finishes readily— 
and for extra decorative speed there is 
the paper-surfaced grade. 
Keep some Weyroc in store. It’s the Ca 
board with all the answers for every job. 
on Weyroc—one of the world’s greatest 
man-made materials. 











Wweuyre 


Timeee 


THE AIRSCREW COMPANY & JICWOOD LTD. * WEYBRIDGE * SURREY 
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COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. GHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAiLsworth 1115/6 












D.S. 14 














CHURN GI GT EES 


SPECIALISTS 



























g co. (CO 


, and Renderings 
a r Gunite Linings 
We invite inquiries to as of every Kind In any Part 


° 
_ for new OF of the country: 


CREWE 
HASLINGTON Crewe 2265-6. 


Telephone ! 








a 
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Interesting and Useful 
Information about Concrete 


WATERPROOIING 
vais etal LUTON G 





Colemanoid was used to waterproof this 

retaining wall of the Daily Express building, 

in Fleet Street. 
Colemanoid is a liquid chemical compound which when added to 
the gauging water will increase the compressive and tensile strength 
of the concrete by as much as 35%. It will also proof it against 
oil, water, damp and dust and frost. In certain situations—garages, 
boiler surrounds, public buildings—oilproof concrete. is essential. 
Colemanoid is your answer—so quick—so effective. 


COLEMANOID G 


A Product of the Adamite Company Ltd. 


94-98 PETTY FRANCE, LONDON, S.W.! ABBEY 951! 




















‘STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L" 


DEBURGH RD., S. WIMBLEDON, S.W.1!9 
Phone: Liberty 2446 
ROMERO Sk SRA i NEI 
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EVER SEEN A JOINT 
MoviNg? 














The Human Eye has probably never seen a 
constructional joint expanding or contract- 
ing as the result of climatic conditions. 
Nevertheless, constructors and engineers 
are well aware of the problems inherent in 
* joints - that - move’. 

For more than twenty years, Expandite 
Limited have made these problems their 
particular study and have manufactured 
joint-fillers and sealers to meet the widest 
variety of constructional demands— no 
wonder, therefore, that Expandite products 
enjoy a world-wide reputation. 


PRODUCTS FOR JOINTS THAT MOVE 


PLI-ASTIC* Hot-poured rubber / bitumen 
horizontal joint sealing compound. 
AEROLASTIC* Hot-poured, fuel-resistant, 
horizontal joint sealing compound. 
EXPANDITE WATERSTOPS — RUBBER 
(PRECISION MOULDED) and PVC flexible 
water bars for joints in all concrete structures. 
PLASTIJOINT Black bituminous putty for 
vertical or inclined joints. 

MULSEAL* Black bitumen/rubber latex 
waterproofing emulsion. 

ASBESTUMEN* Black bitumen / asbestos 
sealing compound in gun or trowel grade. 
SEELASTIK* All-purpose flexible sealing com- 
pound in cream or black. Gun or trowel grade. 
SEEL-A-STRIP Preformed non - bituminous 
flexible sealer for hermetic, waterproof seals. 
In multi-strip form. 

RB200 Preformed bituminous flexible sealer 
also available in grummets and washers. 


* Registered Trade Marks 











Send for free booklet ‘Joints in Concrete Structures’ 
EXPANDITE LIMITED 
CHASE ROAD - LONDON - N.W.1I0 
Telephone: ELGar 432! (10 lines) 


ASSOCIATES AND 
DISTRIBUTORS THROUGHOUT THE WORLD 














/.10 


RLD 
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McCALLS 
MATOBAR 


WELDED FABRIC 
REINFORCEMENT FOR ROADS 


IN IRAQ 


BAGHDAD ROAD CONTRACT 


Contractors :—The United Contracting Co. Ltd., Baghdad 





McCALL & CO. (SHEFFIELD) LTD. P.0. BOX 41 SHEFFIELD 


Telephone: Rotherham 2076 (P.B. Ex. 8 lines). 
London Office: 8-10 Grosvenor Gardens, S.W.1. Telephone: Sloane 0428. 
Birmingham Office : 83 Kineton Green Road, Olton, Solihull. Telephone: Acocks Green 0229 
Portsmouth Office: 23 & 25 Spur Road, Cosham. Telephone: Cosham 78702. 


S.R.B.67 


























In this age of atomic energy and jet propulsion 
the production of heat-resisting steels is of 
vital importance. Firth-Vickers Stainless 
Steels Ltd., and their associated companies, 

are leading producers and recently extended 

their rolling mills at Sheffield. 


Very heavy equipment was needed and thus 
close attention had to be paid to the concrete 
base. No. 1 METALLIC LIQUID was 
specially chosen for incorporating in the 

mass concrete and in the floor toppings to 
ensure a dense waterproof and dustless surface. 


LILLINGTON’S No. 1 Metallic Liquid 
has been recognised for nearly 50 years 
as the only guaranteed proofer that : 


*WATERPROOFS *DUSTPROOFS 
* ACCELERATES SET *PLASTICISES 


From 5 / m per gallon 
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Mills, Ltd. 
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Softening and descaling line 
at Shepcote Lane Rolling 


Contractors : W. G. Robson, Ltd., Sheffield 


*RAPID HARDENS 
*AIDS WORKABILITY 


Special prices for large contracts 


For complete details, write for booklet 56 


Thr 


.1 METALLIC LIQUID 


Li 





GEORGE LILLINGTON & 


CO. LTD. 


WILLOW LANE, MITCHAM, SURREY 


Telephone : Mitcham 1066 
For Scotland: 42 High Street ,Greenock. 


Tel. Greenock 20175 











line 
ling 
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ANb NOW 











NO PINS, NO NUTS TO LOSE © NO THREADS 
TO CLOG OR WEAKEN © NO GHAINS TO BREAK 
e WEIGHS ONLY 24 Ibs. (PLUS INNER TUBE) 


Operates from 5’ 6" up to any height required using the base unit 
and standard scaffolding tube. Secured by inserting the inner tube 
into the outer, the inner tube being automatically clamped by a 
simple movement of the locking lever. The locking device cannot 
be released by accident. 


The graph below, shows the results of exhaustive tests on the Mills Self-Lock Prop, 
using standard scaffolding tube. It clearly indicates that the Mills Self-Lock Prop, with 
tube at an overall height of 8 ft., has a Safe Loading of 4.1 tons. Even with a Loading 
of 8.1 tons the Mills Self-Lock Prop remained undamaged, although the tube buckled. 








: 


Apart from normal application as shown, the Mills (To part Citene - maptnd of bar ty mem Prop 
3 a with S° 6° base fi and 8 swg scaffold t inner 

—_ Leck Prep con be mpd at ay engie even (Centre curve) Typical strut failure curve 2° scaffold 

upside down. The Mills Self-Lock Prop locking device tube with base and head plates 


allows fine adjustment to be made under toad. ( Bottom curve) Safe Load curve for Mills Self-Lock Prop 


MILLS SCAFFOLD CO. LTD. A subsidiary of Guest, Keen & Nettlefolds Ltd. 
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BAR CROPPER; 
is 


specially designed | 
for Precast Concrete : 
Makers and Rein- 
forced Concrete 


Contractors 


1! MAXIMUM CAPACITY : Up to ! 
! I-in. diameter bars, or multiples ! 
y of smaller diameter bars, includ- , 

1 ing rounds, squares and flats. 


I Other types also available with capaci- | 
i *..... up to 13” diameter bars. i 
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E-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, S.W.I. 


Telephone: Abbey 6353 (5 lines) 


SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel.: South 0/86 Works : Southend-on-S Tel.: E d 55243 
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contract with 






..BARS 


supplied cut to required 
lengths or bent to 
schedule ready for fixing 


This service has an excellent reputation in the 
reinforced concrete industry for accuracy in 
bar-bending to schedules, reliability, prompt 
delivery to the site, and economy. Quotations 
submitted at short notice for contracts of all 
sizes in any part of the country. 


PASHLEY & TRICKETT, LTD. 
Stoke St., Sheffield, 9. Tel: 41136-7 
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Trent Gravels 
10,000 tons per week 


Washed & Crushed 14 in. to 3 in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples prices. 


TRENT GRAVELS ETD 


ATTENBOROUGH 
Telephone: Beeston 54255. 








“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a. postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
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New Gandy Bridge, Florida, U.S.A. 
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Merdeka Bridge, Singapore Langstone Bridge, Hampshire, England 


McCALLS MACALLOY LIMITED 
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London Office: 8-10 GROSVENOR GARDENS, S.W.!. Telephone: SLOane 0428 
Birmingham Office: 83 KINETON GREEN ROAD, OLTON, SOLIHULL 

TEL: ACOCKS GREEN 0229 
Portsmouth Office: 23 & 25 SPUR ROAD, COSHAM. TEL: COSHAM 78702 
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Floors 
IN SITU AND PRECAST 


Cast Stone 
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Granolithic Pavings 


Staircases 
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STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 
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105 Baker Street, W.1. 
Telephone : Welbeck 2525/6. 
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Northcote Road, Stechford. 
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The Best BIG 
British BAR BENDER..:... 






For the fastest and most accurate bending 
of single bars up to 2 inches diameter or a 


Bending a single heavy bar 


group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 
world-wide reputation. 





% FOR SALE OR HIRE 


eo 


Send for full descriptive brochure, prices and hire rates to :— 
ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 
Tel: AMBassador 3456 (20 lines) 


Branches at: Birmingham - Liverpool - Manchester - Leeds - Bristol - Newcastle - Southampton 
Swansea - Glasgow 


Bending a group of heavy bars toa 
large radius 





Bending a group of small bars toa 
small radius 
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The latest model of PORTASILO is the 
result of continuous development and unrivalled 
experience. It establishes the PORTASILO 

even more firmly as the acknowledged leader 
in its field, and, very important, greatly 
increased production to meet the remarkable 
demand has enabled us to achieve a 
REDUCTION IN PRICE, 













The most highly developed fully portable 
equipment in the world for handling cement 
in bulk, its use readily effects a saving of 18/- 
and over per ton of cement used. 


PIS MODEL 15 TONS CAPACITY 
P20 MODEL | 20 TONS CAPACITY 
P30 MODEL | 30 TONS CAPACITY 


there’s nothing like the 5 0 RTAS I L0 


Covered by patents or patent applications 
in Great Britain and the 
Principal countries of the world. 


PORTASILO LIMITED BLUE BRIDGELANE YORK Tel. 24872 (8 lines) 
AND AT LONDON) BIRMINGHAM MANCHESTER GLASGOW BELFAST DUBLIN 
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EDITORIAL NOTES 
A New Method of Obtaining High Early Strength. 


INCREASING demands have been made in recent years for concrete with a high 
compressive strength at an early age. As was stated in this journal some years 
ago these requirements have in some measure been influenced by the allowable 
stresses being specified by codes of practice and regulations as a proportion of 
the compressive strength at a certain age, generally 28 days, irrespective of the 
age of the member when the loads will be applied. In this respect it may be 
mentioned that the draft revisions of British Standard Code of Practice No. 114 
include provision for the allowable working stresses to be increased by up to 
24 per cent., compared with stresses based on the crushing strength at 28 days, 
when it is known that the full working loads will not be applied until the member 
is a year old. A similar allowance was suggested in these Notes in. December, 
1952, and subsequently received the support of some eminent engineers both 
in this and other countries. Nevertheless there are times when it is desirable 
to have a high crushing strength as early as possible. 

There are three common methods of obtaining high early strength, namely, 
the use of cement more finely-ground than is usual, special curing methods, 
and admixtures. These three methods achieve their object by increasing the 
rate of chemical reaction of the cement. Generally they increase shrinkage 
during hardening and thus the possibility of the concrete cracking. Also special 
curing methods frequently require the use of heat which it is often impracticable 
to provide on a building site; and it has not yet been proved that calcium 
chloride, the admixture most commonly used for hastening the hardening of 
concrete, may not have a deleterious effect on steel reinforcement. A new 
admixture recently tested in France is reported * to have increased the com- 
pressive strengths of cement mortars by 15 per cent. to 20 per cent. at an age of 
seven days without the disadvantages often associated with chemical accelerators. 

The admixture may be one of several cementitious materials which has 
been hydrated, allowed to harden, and then reground. The resulting powder is 
added to the mixture in the proportion of about 2 per cent. of the weight of the 
cement content. For example, in one series of tests a paste made of water and 


* ‘Considérations nouvels sur les Adjuvants du Beton.” By M. Duriez, Directeur de Recherches au Laboratoire 
Central des Ponts et Chaussées. ‘“‘ Revue des Matériaux”, Paris. Fiftieth Anniversary number, 1955. 
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METHOD OF OBTAINING HIGH EARLY STRENGTH. ONCE 





Portland blastfurnace cement was allowed to harden for 24 hours and cured 
for seven days in water. At the end of this period the hardened material was 
broken into small pieces and dried for five days. It was then ground in a ball- 
mill to a fineness of 80 microns (about the fineness of normal Portland cement). 
The crushing strength at seven days of 1 : 3 mortar made with ordinary Portland 
cement and sand was 4000 Ib. per square inch ; with 2 per cent. of the admixture 
the crushing strength was 4700 lb. per square inch, an increase of 18 per 
cent. Increasing the proportion of the admixture to 1o per cent. of the weight 
of cement resulted in only a small additional increase in strength. Similar 
results were obtained with lime as a basis of the admixture. The increase in 
strength appears to be at least twice that which might be obtained by adding 
to the mixture the same amount of cement without previous hydration. Further 
tests have shown that the temperature at which the hardened paste is cured 
has a considerable influence on the effect of the admixture, but that increasing 
the amount beyond 2 per cent. of the cement content has little effect. With 
ordinary Portland cement the best results were obtained when the curing tem- 
perature was 110 deg. C. The optimum amount appears to be between I per 
cent. and 2 per cent. of the weight of cement. In general there would appear 
to be little increase in compressive strength at ages below seven days for ordinary 
Portland cement mortars. When 2 per cent. of the admixture was added to 
the mortar the increase in shrinkage was negligible ; but with larger amounts, 
for example, 10 per cent. of the weight of the cement, the shrinkage increased 
from 0:000042 to 0:000052. The rate of hardening is increased but the setting 
time is not reduced. Similar results have been obtained with high-alumina 
cement. 

Tests have also been carried out on mortars to which have been added the 
cementitious admixture and also calcium chloride. It was found that the effects 
were additive, the cementitious admixture having a greater effect on the com- 
pressive strength after ten days than had the calcium chloride. In the case 
of a particular Portland blastfurnace cement the compressive strength at an 
age of two days of a plain cement-sand mortar was doubled by the addition of 
2 per cent. of the cementitious admixture and was trebled by the addition of 
2 per cent. of calcium chloride, but with the two admixtures together the strength 
at two days was quadrupled. At an age of seven days, however, the comparable 
proportions of the strengths were I, 1-4, 1-5, 1-7, and at twenty-eight days these 
became I, 1-2, 1-1, 1-4. It is possible, therefore, that a combination of the 
cementitious admixture and of calcium chloride could be of considerable assistance 
in obtaining high early strength without incurring any more risks than are 
generally accepted in using calcium chloride in the amounts commonly used. 

An explanation of the effect of the proposed admixture may be sought 
on the basis of the crystallisation theory due to Le Chatelier. This states that 
the setting and hardening of cement paste is due to the precipitation of inter- 
locking microscopic crystals in a supersaturated solution. To a large extent 
the solidification takes place by the formation of more crystals on those previously 
precipitated, that is, by the growth of more or less isolated crystals. The intro- 
duction of previously-hydrated crystals provides favourable conditions for the 
precipitation to take place and thus encourages the earlier formation of a solid 
mass. Explanations based on the colloidal theory have also been put forward. 
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The Use of High-tensile Steel 
Reinforcement. 


By K. HAJNAL-KONYI, Dr.Eng., M.I.C.E., M.1.Struct.E. 


In the Fiftieth Anniversary Number of this journal (January, 1956) several 
articles, particularly those from Austria, Sweden, and Switzerland, mentioned the 
increasing importance of high-tensile steel as reinforcement in concrete. Of nine 
papers on reinforced and prestressed concrete submitted to the congress of the 
International Association for Bridge and Structural Engineering in Lisbon and 
Oporto in 1956, six were concerned with this subject. It may therefore be of 
interest to survey the history of high-tensile steel reinforcement and to consider 
its influence on the design of reinforced concrete structures. 

The term “ high-tensile ’”’ steel is rather indefinite and can be applied to any 
steel which has a higher yield-point and ultimate strength than mild steel, although 
British Standard No. 785 includes an intermediate quality, known as “‘ medium- 
tensile ” steel, which has a guaranteed minimum yield-point of 16-5 to 19°5 tons 
(37,000 lb. to 43,700 lb.) per square inch, depending on the diameter, and an 
ultimate strength of 33 to 38 tons per square inch irrespective of the diameter. 
For high-tensile steel, B.S. No. 785 specifies the following minimum values for 
the yield-point. 


Tons per Lb. per 

Size of Bar sq. in sq. in. 

Up to and including 1 in. diameter or thickness ‘ : : . 23 51,520 
Over 1 in. up to and including 1} in. . , , , . » 49,280 
Over 1} in. up to and including 2 in... ; . , , . 2 47,040 


Bars of high-tensile quality with a diameter greater than 2 in. are hardly ever used as 
reinforcement, and bars larger than 1} in. diameter are not commonly used. 


The ultimate strength specified is 37 to 43 tons (82,900 lb. to 96,300 Ib.) 
per square inch irrespective of the diameter. The lowest value of the yield-point 
for high-tensile steel, as defined in this country, is about 50,000 lb. per square inch, 
which is about the same as that used in other countries. The ultimate strength 
of the steels specified in B.S. No. 785 does not affect the design or the safety of 
structures. It is not so easy to determine an upper limit for the yield-point 
or ultimate strength. This article is concerned with ordinary reinforced concrete, 
and not with prestressed concrete. From the point of view of strength, a wide 
range of steels is available for use in both ordinary reinforced concrete and pre- 
stressed concrete. However, there is in practice a limit to the working stress 
which, for steel of very high strength, is lower than the limit based to considera- 
tions of safety only. An attempt will therefore be made to determine the limiting 
properties of the types of steel which could be used economically in ordinary 
reinforced concrete, that is, with the same factor of safety as is permissible for 
mild steel. 

High-tensile steel complying with B.S. No. 785 has a high strength as a 
result of its chemical composition and is used without further processing in the 
condition in which it leaves the rolls. Another group of high-tensile steels is 
produced by rolling the steel while it is hot and then subjecting it to cold working 
by stretching or twisting, or both. The raw material may be mild steel or steel 
with a higher strength. By cold working the yield-point and the ultimate strength 
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are both raised, the former more than the latter. The yield-point is generally 
eliminated by cold working, the stress-strain diagram becoming a continuous 
curve with a slope which gradually decreases as the stress increases, but by con- 
vention there is a point on the stress-strain curve which may be considered as 
the equivalent of the yield-point of ordinary steel. The stress at this point is 
generally called the proof stress, and may be defined either as the stress corre- 
sponding to a certain total strain or as a stress corresponding to a certain perman- 
ent strain. In B.S. No. 1144 it is defined as the stress at which the strain is 
1/200. (It is inaccurate and misleading that both B.S. No. 1144 and B.S. No. 
1221 adopt the term “ yield stress’ for the proof stress.) In most Continental 
countries the proof stress is the stress corresponding to a permanent (inelastic) 
strain of 0-2 per cent. In practice there is very little difference between the two 
definitions. For the purpose of this paper steel which has a minimum yield- 
point or proof stress of about 50,000 lb. per square inch is regarded as high- 
tensile steel. 

High-tensile steel may be used advantageously both in tension and in com- 
pression, but as the principles governing safe design in the two cases are different, 
the use of high-tensile steel for compressive reinforcement is considered separately. 





Early Applications. 


The use of high-tensile steel as reinforcement is as old as reinforced concrete 
itself. William Boutland Wilkinson, a plasterer of Newcastle-upon-Tyne,! ob- 
tained a patent in 1854 in which he described the use of flat bars or second-hand 
wire ropes to reinforce concrete where tension was to be expected, and indicated 
clearly the distribution of tension in a beam. About 1865 he built a reinforced 
concrete house in accordance with his patent, and this was in excellent condition 
when it was demolished about ninety years later. The upper floor of this house 
was constructed with concrete T-beams, with ribs spanning both ways, reinforced 
with twisted wire ropes, of ;°; in. to ? in. diameter, in the bottom of the ribs and 
inclined upwards at about 30 deg. at the ends before being anchored to the main 
beams or to the walls. Wilkinson may have been the inventor of reinforced 
concrete, as Monier, who is often mentioned as the inventor, did not obtain his 
first patent until 1867. Monier suggested using wire-netting reinforcement, which 
may also have consisted of steel of a higher strength than mild steel. In his 
patent he described the manufacture of large flower-pots formed of wire netting 
surrounded by cement mortar about 3 in. to 1} in. thick ; this seems to be the 
earliest form of the material now known as “ ferro-cement ”’, an invention attrib- 
uted to Professor P. L. Nervi. It is likely, however, that both Wilkinson and 
Monier used materials ready to hand, and did not take into account the possibility 
that the twisting of the strands of the ropes or the stretching of the wires of 
the mesh increased the tensile strength of the steel. 

Professor Matrai, in Hungary, used stresses of 28,450 lb. per square inch 
in wire ropes before 1900. Probably he was the first to take advantage of the 
higher strength of twisted wires as reinforcement, and to use stresses greater 
than those which over 50 years later were still considered in several countries 
to be dangerous. In France Hennebique introduced high-yield-point steel about 
1892, using stresses which were 50 per cent. higher than those for mild steel 
(21,300 Ib. as against 14,200 lb. per square inch). 
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In the United States of America E. L. Ransome obtained a patent for cold- 
twisted square bars in 1884. His aim was to improve the bond between steel 
and concrete and he proved by tests on slabs that such bars were more efficient 
than plain square bars of the same cross-sectional area. Square twisted bars 
became highly favoured in the United States, although apparently the stresses 
used were not higher than for plain bars. This came to an end in Ig1r as the 
result of a report by Professor Duff A. Abrams,*? who came to the conclusion 
that ‘‘ the bond resistance of twisted square bars is inferior in characteristics to 
that of plain round bars of similar surface, and that these bars have little or 
no advantage in bond resistance within limits of slip which would be useful in 
structures ”’.* 

The tendency in the United States was to try to obtain increased bond 
rather than increased strength for reinforcement bars. Thaddeus Hyatt, one 
of the early pioneers of reinforced concrete, realised in the 1870's that reinforce- 
ment must be bonded to the concrete throughout its entire length and that it was 
not enough to rely on end anchorages in the form of hooks. In his patent of 1878 
he proposed ‘ to use metal specially rolled for the purpose with bosses or raised 
portions formed upon the flat faces of the metal’’. This idea was put into 
practice in the United States, and a variety of types of projections, formed on 
the surface of the bar in the finishing pass of the rolling mill, were used to pro- 
duce “‘ deformed ”’ bars, such as Thacher, Johnson (corrugated square), corrugated 
round, diamond, lug (straight and twisted), cup and others. After many years 
of competition and research, the American Society for Testing Materials issued 
in 1947 Tentative Specifications for Minimum Requirements for the Deformations 
of Deformed Steel Bars for Concrete Reinforcement (A305-47T). In its latest 
form this specification is still tentative. 

A special form of high-tensile steel, also invented in the nineteenth century, 
is expanded metal. It originates from a patent granted to John F. Golding of 
Chicago (in 1884) for a machine for making metal lath. Thin sheets of soft but 
tough steel were split at intervals along the grain of the metal, and then stretched 
to three times their original size, when the slits became oblong meshes of a size 
depending on the length of the slits. The manufacture of expanded metal in 
this country started about 1890. . 

The minimum tensile properties of the strands of expanded metal, as specified 
in B.S. No. 1221, are a proof stress of 50,000 lb. per square inch and an ultimate 
strength of 75,000 lb. per square inch, and it thus complies with the minimum 
requirements for high-tensile steel. Expanded metal was probably the first type 
of high-tensile steel used in large quantities in this country, although when first 
used the minimum proof stress was not guaranteed; the significance of the 
yield-point and proof stress was not recognised at the beginning of this century. 
According to a handbook on expanded metal published in 1905, it was assumed 
when designing that the working load (that is, the imposed load) was “‘ one-fourth 
of the ultimate resistance of the floor”. Thus if D denotes the dead load and 


D . 
L the imposed load, the overall factor of safety was and increased as 


+ 4L 
D+L’ 
the live load increased. 
Since 1907, when the French Commission on Reinforced Concrete published 
* It is hoped to comment on this in a later article. 
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its report, the application of high-tensile steel in most countries has been the 
subject of similar reports which were incorporated later in codes of practice and 
by-laws. In France the significance of the yield-point was realised and a working 
stress in tension equal to one-half of the yield stress was allowed. In Great Britain, 
however, the ultimate tensile strength remained the criterion of design. The 
Report of 1907 of the Joint Committee on Reinforced Concrete of the Royal 
Institute of British Architects recommended an ultimate strength of not less 
than 60,000 lb. per square inch and a working stress of 15,000 lb. to 17,000 lb. 
per square inch. It was not until the second Report of this Committee was 
issued in 1911 that the requirement of a yield-point of not less than 32,000 lb. 
per square inch was adopted ; the working stress recommended was 16,000 lb. 
per square inch, with the proviso that ‘‘ If stronger steel is used, the allowable 
tensile stress may be taken as one-half of the stress at the yield-point of the 
steel but in no case should it exceed 20,000 Ib. per square inch.”” In contrast, 
the British Standard Code of 1957 allows a stress as high as 20,000 lb. per square 
inch in bars up to and including ? in. diameter, even for mild steel with no 
guaranteed yield stress complying with B.S. No. 785. 

The Ransome bar (a square twisted bar) was introduced into this country 
before 1914 and has been available ever since. Electrically-welded steel wire 
fabric was also first made in the United States, and it was first made in this 
country in 1910 or 1911. The early tables for design recommended a working 
stress of 25,000 Ib. per square inch, but this was contrary to the recommendations 
of the R.I.B.A. Report. 

The scarcity of steel during the war of 1914-1918 compelled engineers to 
try to find ways of economising. Two attempts in this country are known, 
namely, (1) The introduction by Shelf of cold-twisted round bars, called 
“physically developed’ bars, which were used in large quantities at working 
stresses varying between 20,000 lb. and 22,000 lb. per square inch,* and (2) Twisted 
bars of triangular cross section with rounded corners (nearly een in shape), 
mainly for use in shipbuilding.‘ 

The history of the early applications of high-tensile steel wnth not be com- 
plete without reference to the high-tensile wire produced by Schroiff in Germany.® 
This wire had a diameter of 4-6 mm. (0-181 in.), a proof stress of about 7000 kg. 
per square centimetre (99,600 lb. per square inch), an ultimate strength of 
gooo kg. per square centimetre (128,000 lb. per square inch), and an ultimate 
elongation of 5-9 per cent., and was used in Germany before 1914 in the con- 
struction of floors. In 1908 the working stress officially permitted in Berlin 
for wires of this type was 28,450 lb. per square inch (twice the working stress then 
permitted for mild steel). The minimum guaranteed proof stress was 6160 kg. 
per square centimetre (87,600 lb. per square inch), and the ultimate strength 
was between 8000 kg. and gooo kg. per square centimetre (113,000 lb. and 
128,000 lb. per square inch). 

In 1919 and 1920 Professor Kleinlogel tested beams reinforced with wires 
produced by Schroiff, and in all cases the wires were broken at failure. As a 
result Kleinlogel proposed that a stress of 3000 kg. per square centimetre 
(42,670 lb. per square inch) should be permitted, which would have provided a 
factor of safety of 3, but the Deutscher Ausschuss fiir Eisenbeton, which was 
then responsible for the approval of higher stresses in reinforced concrete, refused 
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its consent. In 192r Kleinlogel’s suggestions would have made possible an 
overall saving of 16 per cent. compared with the cost of slabs reinforced with 
mild steel. 


Development between 1918 and 1939. 


The advantages of using high-tensile steel depend on the permissible stresses. 
If the maximum stress permitted is 20,000 lb. per square inch, there is no economic 
advantage in using steel with a guaranteed minimum yield-point exceeding 
40,000 Ib. per square inch. Germany was probably the first country to permit 
the use of higher stresses in steel of higher quality than mild steel. In 1925 the 
German Code allowed a working stress of 1500 kg. per square centimetre (21,300 lb. 
per square inch) in slabs only for St. 48, that is steel with an ultimate strength 
of 30°5 to 36°8 tons per square inch. This steel was inferior to ‘‘ medium tensile ” 
steel described in B.S. No. 785. 

The development of the use of high-tensile steel in various countries is 
summarised in Table I, from which it is seen that, although “ medium tensile ” 
steel was introduced in Germany in 1925, the lead in the use of high-tensile steel 
came from Austria in 1928 with the introduction of Isteg steel. In the following 
decade new types of high-tensile steel were invented in several successor states 
of the old Austro-Hungarian monarchy. 

This development resulted from a combination of technical and economic 
factors. Design and construction in reinforced concrete had reached a high 
standard in the old Austro-Hungarian monarchy before 1914. In 1918 steel 
was scarce and expensive in Austria, and there was a great incentive to use less 
steel but of higher strength. Conditions were more or less similar in the other 
successor states. 

In Table I, where lower and upper limits are given for the yield-point and 
the ultimate strength, they are dependent on the diameter of the bars. For per- 
missible stresses, the lower limit generally applies to T-beams or to concrete 
of low strength and the upper limit to slabs and rectangular beams or to concrete 
having a strength greater than the minimum required. At that time concrete 
with a cube strength of 225 kg. per square centimetre (3200 lb. per square inch) 
was considered to be of “ high grade quality ”’. 

Isteg steel consists of two bars twisted together and was invented in 1927 by 
Hoffman and Umlauf in Vienna. It was used in several countries before 1939 
(including Czechoslovakia, Germany, and Italy), and was first made in Great 
Britain in 1934. On the Continent it was superseded by Torsteel and in this 
country by Tentor steel. An attempt to introduce Isteg steel into the United 
States was made in 1938, but was not very successful. 

Torsteel was introduced by R. Schmidt in Vienna in 1935, and is made by 
twisting a round bar, rolled with two small longitudinal ribs which become helical 
after twisting. Roxor is a hot-rolled bar of cruciform cross section with trans- 
verse ribs.* Griffel steel, named after its inventor, is also hot-rolled and has a 
cross section designed to improve bond. It is rolled in such sizes that it can be 
substituted bar for bar for mild steel, using cross-sectional areas in the ratio of 
2 to 3. 

Sigma steel is made by twisting a round bar, and is similar to the “ physically 
developed ” bar which was used in Britain between 1914 and 1918 ;_ the only 
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difference is that fine indentations, which are claimed to improve the bond, are 
made before the bar is twisted. It was used in Hungary until 1945 and is still 
used in Israel, where most of the reinforcement steel has to be imported. It is also 
popular in Argentina and Uruguay. 

With the introduction in 1933 of Baustahlgewebe, for which the stress 
permitted was twice as high as for mild steel, Germany took the lead from Austria 
in allowing the use of high stresses, but after the second world war Austria was 
again the country in which the highest working stresses were permitted. 
Baustahlgewebe is similar to the welded fabric used in the United States and in 
this country many years before its introduction in Germany. In Germany only 
the proof stress is specified, which is 71,000 lb. per square inch. In this country, 
according to B.S. No. 1221, in conjunction with B.S. No. 785 as revised in 1952, 
the 0-25 per cent. proof stress must be not less than 70,000 lb. per square inch 
and the ultimate strength within the limits of 37 tons and 42 tons (82,900 lb. 
and 94,000 lb. per square inch). 

In 1933 the use of Isteg steel was permitted in Germany with a working 
stress of 1800 kg. per square centimetre (25,600 lb. per square inch). In the 
following years three new types of high-tensile steel, “Ger ’’ steel, “‘ Nocken ” 
steel and “ Drillwulst ” steel, became available in Germany. The first two were 
hot-rolled, and the last was both hot-rolled and cold-twisted. These stcels were 
used at stresses between 1600 kg. and 2400 kg. per square centimetre (22,800 
and 34,100 lb. per square inch), depending on their strength, the quality of the 
concrete, and the type of structural member. The stress allowed in T-beams 
was lower than in rectangular beams and slabs. After 1945 all these special 
steels were replaced in Germany by Torsteel. 

The use of high-tensile steel, at stresses about 50 per cent. higher than those 
permissible for mild steel, was not restricted to buildings. In Austria, Czecho- 
slovakia, and Germany many bridges, including girders with spans of over roo ft., 
were built before 1939, using Isteg, Roxor, or St. 52, at working stresses up to 
1800 kg. per square centimetre (25,600 lb. per square inch). This increasing 
preference for high-tensile steel occurred in Germany in spite of very strong 
opposition. For example, Professor Mérsch, in a paper submitted to the congress 
in London of the International Association for Testing Materials in 1937,’ alleged 
that cold-worked steel did not offer any technical or economic advantage to the 
contractor or to the building owner, but only to the maker of the steel; he 
admitted, however, the advantage of high-tensile steel as reinforcement in columns. 

A special use for high-tensile steel was in the construction of poles for high- 
voltage transmission lines. The German specifications allowed the use of a 
working stress of 40 per cent. of the ultimate strength and made practicable the 
use of Siemens-Martin steel, which had an ultimate strength of 7000 kg. to 8000 kg. 
per square centimetre (99,600 Ib. to 113,800 lb. per square inch) and a yield-point 
of 5200 kg. to 5500 kg. per square centimetre (74,000 Ib. to 78,200 Ib. per square 
inch), at a working stress of up to 3000 kg. per square centimetre (42,700 lb. per 
square inch). Many thousands of poles of spun and vibrated concrete, designed 
using these high stresses, were erected in Germany and Austria and are still in 
excellent condition after up to thirty years of exposure in a severe climate. 

In Great Britain the turning-point in the history of high-tensile steel came 
in 1933 when the Department of Scientific and Industrial Research produced the 
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Recommendations for a Code of Practice for the use of Reinforced Concrete in 
Buildings. In this document [Clause 302 (b)] the recommended permissible stress 
in steel in solid slabs, other than flat slabs, subjected to bending was 0-45 of the 
yield-point stress with an upper limit of 25,000 Ib. per square inch up to a maximum 
amount of reinforcement of 1 per cent. of the effective area of slab. In this way, 
the early design tables for welded fabric became applicable, and the use of fabric 
instead of mild steel became more attractive. Although the upper limit of 
20,000 lb. per square inch was retained for beams, this could be the subject of 
waivers by local authorities. Gradually the working stress both in slabs and 
beams was increased to 27,000 lb. per square inch by 1939. 

In the United States high-tensile steel (known as “ hard grade ”’ steel) with 
a minimum yield point of 50,000 lb. per square inch and an ultimate strength 
of 80,000 lb. per square inch, has been in use for many years, but at working 
stresses of only 20,000 Ib. per square inch ; there was much opposition to the use 
of such steel on account of its alleged brittleness. 

In 1934 H. T. Gilkey and G. C. Ernst submitted a long report to the Highway 
Research Board on the “ Use of High Elastic Limit Steel as Reinforcement of 
Concrete’’. The authors stated that “ the lower ductility of high-elastic-limit 
steel bars” did “ not constitute a valid objection to their use’’. They pointed 
out the need for further research with regard to welding, bond strength, deflection 
in bending, effects of tensile cracks, identification of grades and severe impact, 
and came to the conclusion that, in order to achieve economy, “ advantage must 
be taken of the higher possible working stresses both of steel and concrete ”’. 
The following quotation from this important report of twenty-three years ago is 
still of interest. It characterises both the attitude of many engineers (not only 
in the United States) and the situation in the United States up to the present 
time : 


“Engineers have been slow to recognise that ductility in concrete reinforcement 
is useful only insofar as it enables steel to be bent and handled without fracturing it. 
The brittleness of the concrete itself is such that the yield-point of the steel always 
marks the limit of resistance of the members. Since the yield-point or elastic limit 
varies inversely with the ductility, it is evident that, viewed from this angle, the use 
of less ductile steel will, with no reduction of safety, produce stronger and more 
economical members. Because of a growing realization of this, there is now a pro- 
nounced trend towards increased use of higher-elastic-limit steels. .Only recently 
intermediate-grade steel* has quite generally replaced the structural grade, and the 
hard grades are coming more into favour than heretofore. Up to the present time, 
however, the increase in working stresses allowed by most specifications has been 
‘mall, and only a portion of the potential economy of high-elastic-limit steel has 
been realized. In other words, whatever advantages there might be have gone 
largely to increased factor of safety rather than to decreased construction cost.” 


With the exception of the U.S. Navy, which raised the working stress of 
hard-grade steel to 24,000 lb. per square inch during the second world war, the 
upper limit generally adopted in the United States is still 20,000 lb. per square 
inch (apart from a special case of very limited application in which it is 30,000 lb. 
per square inch). 


* Guaranteed minimum yield point 40,000 Ib. per square inch. 
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Development since 1939. 


The scarcity of steel during the second world war favoured the use of high- 
tensile steel and the development of new types of bars in many countries. This 
development, which may not yet have ended, is summarised in Table II. 

The most important contributions to the invention of new types of steel 
were made in Austria, Denmark, and Sweden. Torsteel, which originated in 
Austria, is now used in sixteen countries. In Austria 80 per cent. of the total 
steel reinforcement used is Torsteel, and the total consumption in sixteen countries 
was about 800,000 tons in 1955. 

Another Austrian invention, ‘‘ Bi ’’-steel (Quality I), is now made in Germany 
and is used at the same stresses as in Austria. It comprises two parallel cold- 
drawn wires connected transversely at intervals by short flat pieces. These con- 
nectors are of soft ductile steel and are welded to the high-tensile wires. The 
distance between the wires is 20 mm. (about 0-8 in.). The transverse pieces act 
as anchors over the full length and control the positions of cracks. They are 
100 mm. (about 4 in.) apart for Quality I and 80 mm. (about 3,°; in.) apart for 
Quality II Bi-steel so as to limit to 0-2 mm. the maximum width of cracks at 
working stresses. 

Tentor steel is a ribbed bar conforming to the American specification for 
deformed bars, and is cold worked by simultaneously stretching and twisting. 

The manufacture of Tentor bars in this country was begun in 1951. They 
comply with the requirements for strength of B.S. No. 1144 and are used at 
working stresses of 27,000 lb. to 30,000 Ib. per square inch. They are also pro- 
duced in France with a guaranteed minimum proof stress of 5000 kg. per square 
centimetre (71,100 lb. per square inch) and a minimum ultimate strength which 
is 14 per cent. above the proof stress. The permissible stress in France is 
2500 kg. per square centimetre (35,500 lb. per square inch). The German Queri 
steel, a hot-rolled deformed bar, is not at present available because of difficulties 
in obtaining the raw material. About 60 per cent. of the total consumption of 
reinforcing bars in Germany is now Torsteel. 

The Dutch Torwa steel is made from a round bar which is first flattened by 
cold rolling and then twisted, thus forming a helical groove on both of the flattened 
faces. The Italian Twisteel is a twisted octagonal bar. 

The Swedish Kam steel is a hot-rolled ribbed bar. The ribs of Kam 60 are 
closer together than in the case of Kam 40 to improve bond. Recently tests 
have been made on a new Kam 90 steel,® which is a cold-stretched deformed bar 
with a high carbon content having a proof stress of gooo kg. per square centi- 
metre (128,000 Ib. per square inch) and an ultimate strength of 10,000 kg. per 
square centimetre (142,200 lb. per square inch) ; this has not yet been used in 
structures. In 1949 Professor Forssell tried to introduce a cold-stretched high- 
carbon plain round bar with a minimum proof stress of 8000 kg. per square centi- 
metre (113,800 lb. per square inch) and provided with anchor-rings.® His aim 
was an increase of the working stress to 4000 to 4500 kg. per square centimetre 
(56,900 lb. to 64,000 Ib. per square inch). Contrary to the general tendency, 
instead of attempting to improve the bond all along the bar, Professor Forssell 
used end anchors similar to those used in prestressed beams with post-tensioned 
steel. He is not concerned with the widths of cracks, and maintains that cracks 
are not more dangerous at a stress of 4000 kg. per square centimetre (56,900 Ib. 
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per square inch) than at 1800 kg. per square centimetre (25,600 Ib. per square 
inch), Ake Holmberg ! has described a beam of 30 m. span (98 ft. 6 in.) with 
this reinforcement in which, however, the working stress was only 2300 kg. per 
square centimetre (32,700 lb. per square inch). The use of anchor rings would 
be economical only if much higher stresses were allowed in the steel. As Pro- 
fessor Forssell’s view on cracking is not shared by many engineers it is not likely 
that his suggestion will be applied on a larger scale. At present about three- 
quarters of the total quantity of reinforcement used in Sweden is Kam steel. 

The latest Swedish invention, Gillberg steel, is made in diameters up to 
I2 mm. (0-472 in.) only. Depressions, which are staggered on opposite sides, 
are made in the bar when cold, thus compressing the material. The finished 
product, viewed laterally, has a corrugated or zig-zag shape. 

The American ‘‘ Webrib ”’ steel is a cold-twisted ribbed bar, similar in appear- 
ance to two bars twisted together but rolled in one piece in the shape of a figure 
eight. Information available from the U.S.S.R. is very limited and the dates 
of the introduction of the various new types of bars listed in Table II could not 
be ascertained. It would appear that they are all of comparatively recent origin 
since they are not included in the Code. The silicon manganese alloy ANL 1 
is a hot-rolled deformed bar complying with the American specification for 
deformed bars. A new development is the manufacture of cold-notched steel." 
Notches may be made in one or two directions at right angles. As is seen from 
Table II, the quality of the three types of cold-worked steel produced in the 
U.S.S.R. is so low that, according to the definition used in this paper, they hardly 
qualify for consideration as high-tensile steel. 

Among the countries which have not developed a new type of bar of their 
own, but use a considerable quantity of high-tensile steel, are Switzerland and 
France. In Switzerland, Torsteel and square twisted bars are used ; in France, 
Torsteel, Tentor steel, and hot-rolled deformed bars of the American pattern. 

The foregoing indicates a general tendency towards the introduction of new 
types of high-tensile steel and the use of higher stresses, but it reveals a great 
divergency of practice in various countries. In most countries high-tensile steel 
of adequate strength is used at stresses about 50 per cent. greater than those for 
mild steel, but there are the extreme cases of the United States on the one hand, 
where in general the upper limit is 20,000 lb. per square inch, and Austtia on the 
other, where under certain conditions stresses up to 66,800 Ib. per square inch are 
permitted. Both these extremes are mainly due to the economic conditions of 
the two countries. It is therefore necessary to examine how far these extremes 
are technically justified, and to determine the conditions for the use of high- 
tensile steel at higher stresses and the limits beyond which the working stresses 
must not be raised. The two main requirements to be fulfilled by any structure 
are safety and serviceability. 

In some following articles it is hoped to discuss the theoretical and practical 
aspects of the applications of high-tensile steel. 


(To be continued.) 
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Research in Germany. 


BOND BETWEEN PRECAST AND IN-SITU 
CoNCRETE.—A report* by Otto Graf 
and Gustav Weil describes tests to deter- 
mine the bond strength between precast 
floor beams and concrete cast in situ. 
Typical cross sections of the test speci- 
mens, which all had a span of 3 m. 
(about ro ft.), are shown in Fig.1. All the 
specimens were “ over-reinforced’’ beams 
cast in steel moulds having smooth and 
oiled surfaces. In each case a satisfactory 
bond was observed with the concrete 
cast in situ four weeks later. The 
strength of the bond between the beams 
and slabs varied from 22°0 to 25°7 kg. 
per sq. cm. (314 to 366 lb. per square 
inch); the higher strength applied to 
beams with recesses in the webs. The 
committee could not agree upon a formula 
to assess the shearing stress along section 
a—a. The maximum load carried by 
the beams varied from 9720 to 18,750 
kg. (21,400 lb. to 41,400 Ib.). 

Licut STEEL BEAmMs IN FLoors.—The 
second part deals with the strength of 
shallow light-weight steel beams used in 
the construction of hollow tile floors, objec- 
tions to which are sometimes made on the 
grounds that they are not soa mtg rigid 
Versuche tiber den 


Ve exits Fertigbaien and Ortboton.” 
“ Versuche mit Stablleseks fiir Massivdecken ” 
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Fig. 1. 


and that an effective cover of concrete is 
not always obtained. The authors carried 
out tests on the bond strength with six 
different types of beams made in Germany. 

In the case of a beam with a span of 
5 m. (about 16 ft. 6 in.) carrying four 
equally-spaced loads, the maximum load 
carried by the beams varied from 650 
to 1000 kg. (1435 to 2200 Ib.), which 
included the weight of the hollow tile 
fillers but not in every case the weight 
of the concrete rib or any additional load. 
The breaking strength of the beams was 
determined by the buckling resistance of 
the compression flange, which tended 
to fail sideways. The lateral stiffness of 
the beam was increased by the concrete 
rib, resulting in a greater load-bearing 
capacity. The factors of safety of ,the 
beams under the various conditions con- 
sidered varied from 0-92 to 2-14. The 
paper includes diagrams and photographs 
of the selected beam “‘ systems ’’, together 
with complete test results in tabular form. 
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The Terminology of Prestressed Concrete. 


Dr. Pau W. ABELEs writes as follows. 

I have read the Editorial Note in your 
May number with interest, and fully agree 
with you that the expressions “‘ pre-ten- 
sioned ’’ and “ post-tensioned ”’ concrete 
are grossly misleading and should be 
avoided. I might mention that I was 
responsible for introducing the expres- 
sions “‘ pre-stretched ”’ steel and “‘ post- 
stretched ”’ steel, which I later altered to 
“‘ pre-tensioned ”’ steel and ‘“‘ post-ten- 
sioned ”’ steel. These expressions ought 
not to be used in connection with con- 
crete, for which the correct description 
would be rather lengthy and would be 
as follows: “‘ prestressed concrete with 
pre-tensioned or post-tensioned steel”’. 
This wordiness may have been the cause 
why the simplified but misleading expres- 
sions gradually gained ground. 

You state rightly that ‘‘ Contractions 
are useful devices, but if the only contrac- 
tion that can be found conveys an entirely 
wrong meaning it is necessary to do 
without it if we wish to talk and write 
sensibly’’. In the writer’s opinion such 
abbreviations are extremely important for 
practical use, but if they seem devoid of 
meaning it is important to create new and 
more suitable expressions. The writer 
would therefore suggest that “ pre- 
bonded ’”’, ‘‘ post-bonded ’”’, and ‘“ non- 
bonded ”’ prestressed concrete be used. 
The words “ pre-bonded”’ and “ post- 
bonded ” should indicate whether the 
bond between the tensioned steel and the 
concrete cr grout is obtained before or 
after the concrete is prestressed. Conse- 
quently, pre-bonded prestressed concrete 
would relate to the pre-tensioning process 
and post-bonded and non-bonded pre- 
stressed concrete would relate to the 
post-tensioning process. The terms 
“* pre-tensioning ”’ and “ post-tensioning ”’ 
would relate only to the steel. 

The writer cannot agree that the 
expression ‘‘ pre-compressed’”’ concrete 
would be better than “ prestressed ”’ con- 
crete. On the contrary, it would narrow 
the subject matter. For example, in the 
method of prestressing a continuous beam 
by jacking up or anchoring down a sup- 
port the construction is prestressed with- 
out direct compression being applied to 
the entire structure. In fact, the basic 
definition of prestressing (according to 
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which stresses are induced into a structure 
to counteract those due to load) would be 
upset if the word “‘ precompressed ”’ were 
used instead of “‘ prestressed”. Further, 
in the writer’s opinion, it would be obscure 
to use the words “ tension” and ‘‘ com- 
pression’”’ alone for stress, since these 
words may mean either stresses or forces ; 
but it is essential to make a clear distinc- 
tion between tensile and compressive 
stresses on the one hand and tensile 
and compressive forces on the other 
hand. 

[When Dr. Abeles writes that the length 
of the definitions ‘“ concrete with pre- 
tensioned steel’? and ‘“‘ concrete with 
post-tensioned steel ’’ may have been the 
cause of the introduction of the shorter 
but “grossly misleading ’’ terms pre- 
tensioned concrete and _ post-tensioned 
concrete he very convincingly confirms 
our argument of the folly of striving to 
produce short definitions which may save 
negligible talking time or reading time by 
using five syllables instead of seven. The 
suggested terms “ pre-bonded” and 
“‘ post-bonded ” might be better if we 
could be sure that all the grouted steel 
in ‘‘ post-bonded ” concrete is in fact 
properly bonded throughout its length, 
but at present, when it is well known that 
prestressing steel is not always properly 
bonded throughout its length, the term 
post-bonded would be over-optimistic and 
therefore misleading. ‘‘ Pre-bonded pre- 
stressed concrete’ and ‘“‘ post-bonded 
prestressed concrete ’’ save two syllables 
only compared with “‘ prestressed concrete 
with pre-tensioned (or post-tensioned) 
steel’’. The essential difference between 
the processes is that the steel is tensioned 
either before or after the concrete has 
hardened. If we say ‘concrete with 
pre-tensioned steel’ and ‘ concrete with 
post-tensioned steel’? we describe the 
processes exactly. 

The desire to use shorthand wherever 
possible may arise from the engineer’s use 
of symbols in making calculations, where 
they are necessary if a great deal of time 
is not to be wasted. In making calcu- 
lations we can use as much shorthand as 
we wish so long as we clearly remember its 
meaning, but a term that saves two 
syllables out of nine does not deserve to be 
called a contraction.—Editor.] 
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THE RESPONSIBILITY FOR BRITISH STANDARDS. 


The Responsibility for British Standards. 


Mr. L. B. Escritt, A.M.I.C.E., consulting 
engineer, of Purley, Surrey, writes as 
follows. 

You are to be complimented on the 
Editorial Note in your April number, in 
which you most ably discuss a matter 
about which there has been too much 
complacency. I wish to state my com- 
plete agreement with what you have said, 
and to make some further comments. 

The British Standards Institution, 
without question, has done very valuable 
work, particularly in its earlier years. 
But I have the feeling that more recently 
the Institution as an organisation has been 
more concerned with quantity than with 
quality, and many standards that it has 
published must be of negligible value to 
the purchaser or to the writer of engineer- 
ing specifications. 

On the matter of writing engineering 
specifications, at one time it could be said 
that reference to British Standards saved 
the engineer considerable time. Now the 
position is reversed, for it is more difficult 
to keep up to date one’s knowledge of new 
standards and the latest amendments and 
additions than to specify in detail one’s 
requirements of materials and workman- 
ship. 

I think it is no exaggeration to say that 
more often than not engineers specify 
British Standards the details of which 
they do not know. Time and time again 
I have read specifications which quoted 
obsolete British Standards: in one in- 
stance a specification which had been 
withdrawn, replaced by another, and its 
number used for a new purpose, was 
quoted. Furthermore, many engineers, 
to save themselves trouble, have included 
in their specifications a clause to the effect 
that any material or product for which a 
British Standard exists shall be in accord- 
ance with that standard, thereby specify- 
ing not only standards that they have not 
read but also those of which they do not 
know the existence. 

A matter which is of more importance 
to the public is that the high reputation 
initially earned by the Institution has 
made the B.S.I. Kite Mark of sales value. 
We can thus arrive at the absurd position 
in which Standards are prepared in such 
a manner as to cover the individual pro- 
ducts of two or three firms only, the goods 
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made by the first firm coming in Class A, 
those by the second in Class B, and by the 
third in Class C. There are also more dis- 
tasteful matters of which I will say no 
more than that, with things as they are, 
little can be done to prevent them. 

I would suggest that in the interests of 
consumers of engineering products the 
following changes should be made. 

(1) The British Standards Institution 
should become a Government department 
entirely free from industrial control. 

(2) Committees should be so formed 
that the professional institutions and 
other consumer bodies should have at 
least equal representation as the manu- 
facturers and, further, that a quorum 
should not be considered to exist at any 
meeting at which manufacturers were in 
the majority. 

(3) Rules should be laid down to pre- 
vent the preparation or continuance of 
circulation of standards of any products 
the use of which could be contrary to law, 
Statutory Rules and Orders, or by-laws. 

(4) The Institution should endeavour 
to reduce the number of its publications 
by combining specifications which differ 
in detail only, and generally to improve 
the quality of wording and accuracy of 
proof reading. 


[In a letter published in the April number 
of this journal the British Standards 
Institution stated that “‘ B.S.I. is only the 
servant of informed industry, which uses 
the Institution’s machinery to prepare the 
standards it requires”. This was written 
by the Institution in order to dissociate 
itself from a new British Standard which 
we had criticised in our February number, 
and which we later stated was so poor in 
quality that no responsible publisher 
would have issued it. We pointed out 
that in the foreword to this and other 
British Standards it is stated that they 
are “‘ published under the authority of the 
General Council ”’ of the Institution. 
Our attention has now been drawn to 
a slogan used by the Institution on its 
postal franking machine, which states that 
the use of the monogram of the Institution 
means that the article on which it appears 
is “‘B.S.I. approved: fit for the job”’. 
® 
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REINFORCED CONCRETE ASSEMBLY FIXTURES. 


If this does not mean that the Institution 
approves and accepts responsibility for the 
quality of products made in accordance 
with these British Standards, what does 
it mean? It is of national importance 
that buyers should know whether British 
Standards are in fact approved by the 
Institution and whether the quality of 
products that comply with the require- 
ments of these Standards are in any way 


Reinforced Concrete 


In this journal for March, 1957, it was 
reported that reinforced concrete frames 
were being used in the United States to 
support assembly jigs for the construction 
of aircraft. The Trussed Concrete Steel 
Co., Ltd., have now sent us details of the 
use of similar structures in the year 1943 
in the construction of flying-boats by 
Short Brothers & Harland, Ltd., at Bel- 
fast. Separate fixtures were required for 
each of the four sections forming the hull 
but, as far as possible, a standard design 
was used for the members throughout. 
Reinforced concrete precast members, 
pin-jointed at the bottom to castings fixed 
to the floor and lap-jointed at the top, 


(CONCRETE) 


controlled by the Institution, or whether 
the Institution is merely an organisation 
for publishing standards prepared by 
manufacturers. The Institution seems 
to be at the same time claiming credit for 
the standards it issues and repudiating 
any responsibility for them. It would be 
useful if the Institution would let the 
public know which of its contradictory 
statements is the truth.—Editor.] 


Assembly Fixtures. 


formed frames which were connected by 
longitudinal ties at the top and at places 
where a change of profile occurred. The 
clearance between the inner faces of the 
frames and the component was about 2 ft. 
Cross-braces were provided at the top as 
shown in Fig. 1, and the end frames were 
rigidly supported by reinforced concrete 
buttresses. The largest jigs were 25 ft. 
in height. 

Only three moulds were used for the 
members. Reductions in the width and 
height of the members to suit the shape 
of the hull were made by blocking off parts 
of the mould. 

Steel fittings were placed in the mould 





Fig. 1.—Reinforced Concrete Frame for Assembly Jigs in Aircraft 
Manufacture. 
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before the concrete was placed. In most 
cases the fitting consisted of two plates 
with holes connected by tubes welded to 
the back of the plates. The plates were 
flush with the surface on each side, and 
bolts were passed through the tubes to 
secure attachments to the frames. 
Wherever possible the holes were much 
larger than the bolts to allow for adjust- 
ment. The sockets for the top and bot- 
tom pin-joints were tubes with flanged 
ends. The lower tubes were bored to fit 
the pins attaching the bottoms of the 
members to the base-castings, and the 
upper tubes had slightly tapered holes to 
receive screwed cones which were used to 
enable them to bend if the sockets of the 
lap joint at the top were not in line with 
those in the pin-joints at the base. 
Tubes of 1-in. bore were also cast into the 
frames to receive the attachments for the 
longitudinal struts, and pairs of tubes 
were inserted about 18 in. apart to which 
scaffolding could be attached. 

The moulds were made of steel channels 


REINFORCED CONCRETE ASSEMBLY FIXTURES 


and had interchangeable resin-bonded 
plywood bases, each drilled to suit the 
positions of the fittings. Metal cores 
were inserted through the fittings and 
attached to these bases, and also to 
wooden battens across the top of the 
moulds. This arrangement secured the 
fittings in place while the concrete was 
placed and vibrated. The bases could be 
moved longitudinally and laterally on the 
plates to give the required dimensions, 
and adjusted vertically by the nuts above 
and below to permit the pins to be set 
level. The boltheads were then welded 
to the base-plates and the foundations 
filled with concrete. The longitudinal 
bracing was made of tubes with flattened 
ends, bolted into fork-ends, which were 
screwed on to studs passing through the 
concrete members and locked with a nut 
and washer on either side. 

The reinforced concrete members were 
made and erected by the Trussed Con- 
crete Steel Co., Ltd., who also assisted in 
the design. 





The Scientific and Philosophical Mind. 


A CORRESPONDENT who writes after his 
name “ B.Sc., Ph.D., Chartered Structural 
Engineer ”’ sends the following comment : 
“TI do not know what useful purpose your 
leading articles each month serve. As a 
designing engineer of some 27 years’ 
practical experience, I never read them, 
nor do I know any of my colleagues who 
read them.” 

[Philosophy means a love of wisdom or 
knowledge, and a scientist is one who 
applies systematic and formulated know- 
ledge to test the soundness and accuracy 
of conclusions. Is it not strange that a 
man with degrees in science and philosophy 
should not resolve his doubts when this 
can be done so easily? It would be much 
more in accord with the speculating and 
investigating mind that we associate with 
scientists and philosophers if our corre- 
spondent were to read one or two of these 
articles and form a reasoned opinion. Or 
have university degrees, and words, lost 
their meanings ? 

A consulting engineer in Australia, who 
seems to have no degrees in either science 
or philosophy, recently wrote: ‘‘ The 
receipt of your fiftieth anniversary num- 
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ber prompts me to write you on a matter 
that has occurred to me many times 
during the twenty years that I have been 
subscribing to your publication. Over 
the years I have derived a lot of pleasure 
and information from the Editorial Notes. 
The standard of these has been uniformly 
high, and they have been particularly 
pleasing in that a broad approach to many 
engineering problems has been set out in 
them. It is regrettable that the majority 
of engineers seem to be so tied up in con- 
siderations of design and construction 
problems that they often miss the wider 
and more important principles that are 
being formed and enforced around them. 
Your editorials have brought many of 
these principles before me, and I am grate- 
ful to you for this.” 

May the writer of these Editorial 
Notes for very many years hope that a 
correspondent who has read them is better 
able to form a sound opinion than one 
who has not done so? And may he 
mention that a philosopher is also des- 
cribed as one who can be calm in trying 
circumstances, and is not perturbed by 
uncharitable comments ?—Editor.] 
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Liberal Education in Technical Colleges. 


TuE following are abstracts from a circu- 
lar sent by the Ministry of Education to 
authorities responsible for technical train- 
ing. 

The purpose of this circular is to stress 
the importance of introducing a liberal 
element into technical education. The 
need is already widely recognised, and has 
been the subject of discussion and experi- 
mentation in technical colleges and else- 
where. Only so will students develop a 
broad outlook and a sense of spiritual and 
human values as well as technical accom- 
plishment. 

No one method of “‘ liberalising ”’ tech- 
nical studies is likely to be universally 
possible or desirable. An advantage of 
full-time or ‘‘ sandwich” courses over 
part-time courses is that the students on 
such courses have time to study indepen- 
dently and to read more widely. In part- 
time courses the addition of non-technical 
subjects will not be generally practicable 
unless a lead is given by the examining 
bodies. Nevertheless, there are other 
methods of liberalising a technical course 
which may be applicable to part-time as 
well as to full-time and “ sandwich ” 
courses. The liberal element depends as 
much on how subjects are taught as on 
what is taught. 

The teacher of a scientific or technical 
subject is in the best position to inculcate 
habits of reflection and free enquiry which 
are the mark of an educated and liberal 
mind. All members of the teaching staff 
should therefore cultivate wide interests 
and a broad outlook. It is essential that 
the staff should have frequent contact 
with industry, and this should be apparent 
tothe students. In some colleges, lecturers 
and even heads of department have been 
appointed to take charge of liberal studies. 

It is encouraging to note that certain 
professional institutions are showing in- 
terest in ways in which the content of the 
courses for their examinations may be 
broadened. The employer can also help. 
There is reason to think that employers 
desire to recruit staff who, while well 
grounded in technical subjects, have 
wider interests which help them to exer- 
cise a wise control over others, and to 
appreciate the issues which affect the 


national economy. Employers are 
anxious to achieve more participation in 
the direction of technical college courses ; 
it is for them to ensure in co-operation 
with the colleges that the right type of 
student is produced. 

The addition of extra subjects will not 
itself liberalise a course of technical study. 
Good teaching must demonstrate that 
these subjects have a content of funda- 
mental interest and importance to stu- 
dents. Great demands will be made on 
the skill, ingenuity and enthusiasm of 
teachers who, whether technologists or 
humanists by training, will need to devote 
much fundamental thought and research 
to this problem. Among the additional 
subjects which might well be included in 
technical courses where time allows are 
human relations, English and the art of 
communication, economics, evolution of 
industry with special reference to the his- 
torical, geographical, and social develop- 
ment of local industries, music, art, 
aspects of architecture, design, literature, 
elements of English law, foreign lan- 
guages, international affairs, political 
science, physical education, etc. In a 
full-time or ‘‘ sandwich ”’ course the time 
allocated to these subjects may be as much 
as 15 to 20 per cent.of the course. Stu- 
dents should learn something of the his- 
tory of their science or technology and of 
the significance of its social and economic 
impacts on society. This calls for teach- 
ers who, in addition to high qualifications 
in their specialist fields, need to be men of 
broad outlook and experience. 

A library is essential to a full and liberal 
education and to the general life of a col- 
lege. The use of a library is part of the 
process of learning, of sifting ideas and 
information. There is still a tendency to 
keep students so closely to a time-table 
that most, if not all, of their time is taken 
up in classrooms, laboratories, and work- 
shops. This is undesirable since the mere 
imparting of information may replace the 
active process of learning and may deprive 
students of opportunities of broadening 
their interests and outlook. Whenever 
possible the time-table of lectures, labora- 
tory periods, etc., should be relaxed to 
enable a tutorial system to be instituted. 
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LARGE PRECAST SILOS. 


Large Precast Silos. 


S1x silos, with a total capacity of 25,000 
tons of grain, have recently been con- 
structed of precast concrete in Algeria. 
The granary was built in two parts. The 
first part (Fig. 1) comprises four silos, 
59 ft. diameter by 120 ft. high, a work- 
shop, a distribution tower 133 ft. high, an 
underground passage, a footbridge con- 
necting the silos and the distribution 
tower, and some smaller structures for 
mechanical equipment. The second part 








Fig. 2.—Hoppers above Ground. 
June, 1957. 








Fig. “es Hoppers below Ground. 


consists of two silos 59 ft. diameter by 
146 ft. high and a footbridge connecting 
these two silos with the main block of four 
silos. The following description is from 
an article by M. Ch. Rejcha in the French 
journal ‘“‘La Technique Moderne-Con- 
struction ’’ for May, 1956. 

The hoppers (Fig. 2) for the first four 
silos are formed of precast slabs, with 
joints cast in place, supported by 12-in. 
square columns ; the hoppers for the two 
larger silos are below ground-level and 





Fig. 4.—Silos during Construction. 
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LARGE PRECAST SILOS. 





Fig. 5.—Raising a Slab from a Mould. 


consist of precast slabs supported on 
stools, to provide an air-space, on a 4-in. 
- slab cast on hardcore on the ground 
(Fig. 3). The upper parts of the silos are 
all similar, each comprising twelve trape- 
zoidal cells forming a twelve-sided figure 
of 59 ft. wide from side to side, with a 
central polygonal compartment, 1g ft. 
wide, containing an elevator in a precast 
cylinder extending the full height of the 
silo (Fig. 4). The walls of the cells are 
formed of precast slabs 3 ft. 3 in. wide 
and varying in length from 3 ft. 6 in. to 
13 ft. 3 in. and in thickness from 3} in. to 
6 in. Vertical joints between the slabs 
are formed of concrete cast in place around 
the reinforcement projecting from the 
ends of the slabs. The joints are also 
reinforced vertically to form columns. 
The horizontal joints between slabs are 
made watertight by inserting a _bitu- 
minous cord of }#-in. diameter in grooves 
formed in the edges of the slabs. 

The slabs were cast horizontally in 50 
moulds, 25 slabs being cast each day. 
The slabs were raised from the moulds 
by screwjacks (Fig. 5), and were trans- 
ported vertically to the stacking area. 
The largest size of slab used was decided 
by the capacity of the tower crane used 
which was capable of carrying 1} tons at 
a radius of 78 ft. Steel angles, fastened 
to the hoppers or to a lower slab so that 
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Fig. 6.—Erecting the Slab. 


they projected vertically, formed guides 
for the location of each slab (Fig. 6) 
and held it in position until the joints 
were made. The angles were then re- 
moved and refixed to the next higher slab. 

At the beginning of the work the rate of 
progress was about 1 ft. 6 in. per day, but 
this was increased to 3 ft. per day as the 
men became proficient. The roofs of 
the silos were also made of precast units 
but the footbridge was cast in place. The 
granary was built for S. I. C. A. de 
Sainte-Barbe-du-Tlélat; the architect 
was M. Cantie and the contractors were 
the Société Algérienne des Grands 
Travaux de l'Est. 


The Reinforced Concrete Association. 


THE Reinforced Concrete Association this 
year celebrates its 25th anniversary and 
an exhibition of photographs and models 
is to be held, in connection with this 
occasion, at the Building Centre, Store 
Street, London, from June 18 to July 5. 
The exhibition, which will be opened by 
the Lord Mayor of London, will illustrate 
important structures designed and built 
mainly by members of the Association. 
There will also be exhibits dealing with 
the origin and work of the Association, 
and on the development of reinforced 
concrete during the past twenty-five years. 
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LARGE PRESTRESSED HOLLOW PILES. 


Large Prestressed Hollow Piles. 


TueE Lake Pontchartrain causeway in the 
U.S.A. comprises a monolithic prestressed 
precast deck, reinforced precast trestles, 
and prestressed precast hollow cylindrical 
piles of the type developed by the Ray- 
mond Concrete Pile Co. 

The piles have an outside diameter of 
54 in., a thickness of 4 in., and an average 
length of 88 ft.; 4886 of them were cast 
and driven. 

A casting yard of 37 acres was arranged 
at one end of the bridge. The piles were 
made by spinning in steel moulds (Fig. 1), 
which were rotated at 260 revolutions per 
minute for an average period of ten 
minutes. The concrete was specified to 
have a minimum compressive strength of 
5000 lb. per square inch at twenty-eight 
days. 

In addition to the tensioned steel, mild 
steel reinforcement was used to resist 
stresses during transport. This com- 
prised a cage of spirally-wound }-in. bars 
and #-in. longitudinal bars, which was 
placed in the mould together with twelve 
rubber tubes of 1 in. diameter extending 
the full length of the mould and equally 


spaced in the centre of the wall. After 
curing in steam and air, the tubes were 
withdrawn to leave holes for the pre- 
stressing cables. 

The piles were cast in lengths of 16 ft., 
and these sections were laid end to end to 





Fig. 2.—Tensioning the Wires. 





Fig. 1.—Spinning Hollow Piles. 
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A PRESTRESSED SWIMMING POOL. CONCRETE 


form the approximate length required, 
and the prestressing cables inserted. The 
cables consist of twelve steel wires of 
0-192 in. diameter and with an ultimate 
strength of 200,000 lb. per square inch; 
the elastic limit was 175,000 lb. per square 
inch. The cables were anchored at one 
end by cones entering holes in a circular 
steel plate. Two opposite cables were 
tensioned at a time by hydraulic jacks 
(Fig. 2). The cables were grouted at a 


pressure of between 80 and 100 lb. per 
square inch. Much care was taken with 
the grouting so that there would be no 
loss of prestress when the piles were cut. 
The joints between sections were made 
with a thermoplastic compound, and the 
cable holes were enlarged at the ends of 
the sections so as to provide increased 
protection to the grout. The structure, 
which will cost 46,000,000 dollars, was 
designed by Messrs. Palmer & Baker. 


A Prestressed Swimming Pool. 


In Fig. 1 is illustrated a swimming pool 
recently constructed at the Club dos 
Caicaras in Rio de Janeiro. Built entirely 
of prestressed concrete, it is 75 ft. long by 
41 ft. wide and has a greatest depth of 
11 ft. 6 in. The following description is 
from an article by Sr. L. B. de Santa 
Maria in the Belgian journal ‘‘ La Tech- 
nique des Travaux” for September- 
October, 1956. 

The pool was built on the sea-coast on 
ground of poor bearing capacity and 
where the ground-water would be harmful 
toconcrete. The base of the pool is about 
8 ft. below the level of the ground-water. 
A sheet-piled wall was first constructed 
around the site to enable it to be partially 
drained and fourteen piles, each about 
23 ft. long, were then formed in-situ in the 
positions shown in Fig, 1. Well-points 
were installed to lower the ground-water 


farther so that the site of the pool could 
be excavated. The piles were formed 
from the higher level because of the diffi- 
culty of moving the plant for driving the 
lining-cylinders in and out of the excava- 
tion. 

The piles support transverse beams, at 
about 13-ft. centres, carrying two longi- 
tudinal beams which, in conjunction with 
the walls, also acting as beams, form a 
grid supporting the 8-in. floor slab. Both 
the slab and the beams were prestressed, 
the slab being prestressed in two direc- 
tions. The Freyssinet system was used 
and the weights of steel used per cubic 
foot of concrete were 1} lb. of mild steel 
and 2? lb. of high-tensile steel. 

The design and supervision were by the 
Société Technique pour |’Utilisation de la 
Précontrainte, and the work was carried 
out by Estacas Franki Ltda. 
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Fig. 1.—Cross Section. 
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for vertical structures. 
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The RITECURE MEMBRANE CURING 


i 7, concrete while reducing handling costs. 
With over 20 years’ practical 


experience our technical department A single application (one gallon ccvers approximately 
can offer constructive assistance on 30 square yards of concrete) affords greater 
specific concrete problems including compressive strength with increased surface wear. 


Preparation of complete specifications. Over 30 million yards of concrete in the British Isles 


already treated by the RITECURE method. 


Write for full technical information : § T U A be T B . D ! C K t N 5 L T D . 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 2211. 
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NEW AIR BASE, AKROTIRI, CYPRUS 
This important Civil Engineering Contract for the a re é 
Air Ministry was carried out by GENERAL VIEW OF PIPE CASTING ON SITE 


JOHN HOWARD & CO. 
LIMITED 


The Design and Supply of the Pipe Moulds 
and Equipment were entrusted to us 


Over Forty-Five Thousand feet of 
Pipes, sizes ranging from 12” to 36’ 


diameter, 
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Cast 
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ON 
TIME 
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mould service in the world 
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Telephone : Brixton 420! 











SITE 


24 

















A CHURCH AT BASILDON. 


A Church at Basildon. 


THE new church of St. Basil at Basildon 
New Town, Essex, shown in Fig. 1, has 
accommodation for a congregation of 
about 400. The church is rectangular in 
plan, and the nave and the sanctuary are 
together ror ft. long, 34 ft. wide, and 
36 ft. high from the floor of the nave 
to the ridge. A view of the interior is 
shown in Fig. 2. The building also 
comprises a Lady Chapel and a baptis- 
tery forming the base of the campanile, 
which is 57 ft. high. The sacristies are 
at one end of the church behind the altar. 

The structure consists of a precast 
frame of reinforced concrete, with brick 
walls and precast concrete window frames. 
The main frame is extended on both sides 
to form the aisles, as shown in Fig. 3. 
The columns are 15 ft. or 14 ft. apart. 
The columns of the main frame are 
1 ft. 4 in. wide by 8 in. thick, and the 
internal columns are 36 ft. long. The 
columns of the bell-tower are 58 ft. 6 in. 
high, and are 1 ft. 4 in. wide by 1 ft. thick. 

The roof is of sheet copper laid over 
straw-board and is lined with asbestos- 
wood sheets. The concrete floor includes 
an electric warming system, and is covered 
with thermoplastic tiles under the pews 
and concrete flags in the aisies. Fibre- 
glass is used at the edges of the floor slab 
to reduce the loss of heat. 

A concrete-framed window (Fig. 4) of 


clear glass extends for the whole width 
of the nave at one end of the church, and 
there is a row of precast concrete profiled 
slabs below it. On each side of the 
main entrance are nine cruciform windows 





Fig. 2.—Interior. 








Fig. 1. 
F—June, 1957. 


Church at Basildon. 
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A CHURCH AT BASILDON. 


ONC 





Fig. 3. 





set in precast concrete frames in a brick 
panel faced with mortar in which coloured 
flints were placed by hand. There are 
precast concrete mullions between each 
row of windows. Beside the door of the 
side porch (Fig. t) are pierced and glazed 
concrete panels, and there are similar 
panels at the base of the window on the 
south face of the bell-tower. The bap- 
tistery walls are of reinforced concrete 
tracery arranged in a chessboard pattern 
(Fig. 5), with alternate panels of semi- 
obscured glass and precast concrete in the 
form of a Maltese cross. Internally the 








Fig. 4.—Precast Windows. 
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Precast Frame. 


church has white walls and a green ceiling. 
The trusses and purlins of the frame, 
which form the coffered ceiling (Fig. 2), 
are untreated, but white battens divide 
the longitudinal spaces between the 
frames into three. The west wall is deep 
red with white coffering. 

The architects were Messrs. Burles and 
Newton, and the general contractors 
Messrs. J. Leary & Sons (Builders), Ltd. 
The reinforced concrete frame was de- 
signed, cast, and erected by Messrs. R. E. 
Eagan, Ltd. The concrete window frames 
and tracery were supplied by Messrs. J. A. 
King & Co., Ltd. 





Fig. 5.—The Baptistery. 
June, 1957. 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONCRETE PILES itp. 


26 BRECHIN PLACE, 


SOUTH KENSINGTON, LONDON, 8.W.7 
Telephone: Fremantle 0035-6 
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STAHLTON 








Stahlton flooring being 
laid in the new factory for 
A.C. Delco, Division of 
General Motors Limited, at 
Kirkby, Liverpool. The archi- 
tects for the project are 

Sir Alfred Shennan and Partners, 
and the main contractors 
Messrs. Lloyd and Crosse Limited. 





Stahlton floors and roofs were introduced 
into this country by the Costain organiza- 
tion in 1952. 

Their many advantages found immedi- 
ate acceptance. The clay or concrete units 
are light and easy to handle, simple to fix 
and require no specialised techniques. 
They are now being used on an increasing 
number of contracts—from hospitals in 


For fully illustrated particulars please contact — CIOISTIANIN 


the Highlands to office blocks in London. 





CONCRETE CO. LTD 


LONDON & SOUTHERN COUNTIES. 
Duncan House, Dolphin Square, London, $.W.!. Telephone: Victoria 3172/4 
SCOTLAND & NORTHERN COUNTIES. 
Coltness Factory, Newmains, Lanarkshire. Telephone: Motherwell 2331 
WALES & WEST COUNTRY. 
Cowbridge Road, Bridgend, Glam. Telephone: Bridgend 961 
LANCS., YORKS. & MIDLANDS. 
R. Costain & Sons (Liverpool) Ltd., Bariows Lane, Liverpool, 9. . Telephone: Aintree 4141/5 
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INFORMATION on the production of dense 
concrete for the U.S. Atomic Energy 
Commission for protection against atomic 
radiation is given in a paper by Mr. 
David L. Narver in the Journal of the 
American Concrete Institute for January, 
1956. The following is an abstract of 
the paper. 

Limonite concrete is so named because 
limonite iron-ore is used as the fine 
aggregate. In another type of heavy- 
weight concrete magnetite iron-ore is 
used as fine aggregate. Graded scrap 
steel is used as a coarse aggregate in both 
of these types of concrete. In work 
completed in March, 1954, the author’s 
firm placed at the Commission’s proving 
ground at Eniwetok, Marshall Islands, 
more than 2000 cu. yd. of limonite 
concrete. So far, only laboratory work has 
been done on magnetite concrete. 

The use of crushed limonite or mag- 
netite ores as fine aggregate and graded 
steel scrap as coarse aggregate results in 
a concrete of about double the density 
of gravel concrete, and the shielding 
properties are primarily due to increased 
density. Such concretes are reinforced 
in the same way as ordinary concrete. 

LIMONITE FINE AGGREGATE.—Limonite 
concrete has been mixed and placed by 
several of the usual methods. The 
volume of heavy material is usually con- 
trolled so that the weight of a batch is 
equal to the weight of a full charge of 
ordinary concrete ; for example, a #-cu. yd. 
portable mixer could mix }$-cu. yd. 
batches, and 5-cu. yd. mixers could mix 
2 cu. yd. of limonite concrete. Shutter- 
ing should be twice as strong as for 
ordinary concrete ; this was effected by 
reducing the spacing of the studs and 
wales, and by increasing the size of the 
wales. 

Such concrete has been placed success- 
fully in walls 6 ft. thick with no serious 
thermal cracking. However, it was com- 
mon practice to start water curing im- 
mediately after the concrete had hardened 
sufficiently, and to loosen the outside 
shuttering as soon as possible to allow 
additional cooling. It is believed that 
these practices and the reinforcement 
prevented cracking. The opening of 
joints in concrete containing steel aggre- 
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Dense Concrete for Shielding 
against Atomic Radiation. 





DENSE CONCRETE FOR SHIELDING. 





gate is more serious than in other con- 
cretes. If water penetrates to the steel 
aggregate it increases in volume due to 
oxidation, and exposed steel aggregate at 
the surface may cause superficial cracking 
and spalling. The use of limonite grout 
at construction joints and vibration of 
the shutters will seal the surface and help 
to prevent expansion of the steel aggre- 
gate. Ordinary Portland cement was 
used in all the mixtures. The cooling of 
steel aggregate, although not practised so 
far, would be an advantage. 

Limonite ore is a rusty-brown hydrated 
oxide of iron (2Fe,0,.3H,O) with a 
specific gravity varying from 3:6 to 4 
and, on Mohr’s scale of hardness, a varia- 
tion of from 5 to 5-5. The ore is crushed 
to the required size; however, there is 
a tendency for the material to break into 
progressively smaller sizes during crush- 
ing and a high percentage of material 
passing the No. 200 sieve is not desirable. 
To obtain the highest specific weights it 
is necessary to use the least possible 
amount of water and cement, since these 
are the two lightest ingredients. High 
percentages of fine aggregate require 
more water, and consequently more 
cement, to produce plasticity. 

Of even more direct influence in the 
production of concrete with unit weights 
of 275 lb. to 310 Ib. per cubic foot is the 
gradation of the steel coarse aggregate 
and the shape and surface characteristics 
of the particles. The specification re- 
quired that cast or scrap steel particles 
be graded from #in. to2 in. (A revision 
to this specification now under considera- 
tion restricts elongated particles by limit- 
ing the greatest dimension to twice the 
least dimension, and requires the rusting 
and consequent roughening of the surface 
to be promoted by removing any grease 
before use.) The particles were generally 
rounded and well rusted, both desirable 
features. Generally speaking, even thick 
rust on the surface is preferable to smooth 
rustless surfaces. 

The ease with which this type of 
concrete can be made and placed depends 
to a large extent on the grading of the 
coarse aggregate. Compressive strength 
depends largely on the shape and surface 
characteristics of the particles. A workable 
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concrete weighing 310 lb. per cubic 
foot is obtainable with the following 
grading: 100 per cent. passing 2 in., 
70 to go per cent. passing 1} in., 50 to 
70 per cent. passing I in., 30 to 50 per 
cent. passing ? in., 10 to 30 per cent. 
passing 4 in., and not more than Io per 
cent. passing ~# in. The steel has a 
specific gravity of 7:83; the mortar of 
cement, limonite fine aggregate, and 
water has an average specific gravity of 
only 2-7. Therefore the weight depends 
on how much coarse aggregate can be 
incorporated. 

Only two classes of limonite concrete 
were required, one weighing 310 lb. per 
cubic foot and having a compressive 
strength of 2500 lb. per square inch, and 
the other weighing 220 to 250 lb. per 
cubic foot with a compressive strength 
of 3000 lb. per square inch. If the 
characteristics of the available materials 
are known, it is not difficult to meet these 
requirements. For a given cement con- 
tent and water-cement ratio, the com- 
pressive strength of concrete made with 
limonite fine aggregate and steel coarse 
aggregate was only slightly less than that 
which would be expected from some stone 
aggregates, such as quartz river gravel 
with an absorption of o-5 per cent. or 
less. Such results cannot, however, be 
expected unless the steel coarse aggregate 
particles have a rusted and rough surface. 

There is no direct relationship between 
the weight of limonite concrete and 
its compressive strength. Its weight 
depends primarily on the amount of steel 
in the mixture, while strength depends 
upon the shape and gradation of the 
steel and other aggregates used. Within 
limits, the highest compressive strengths 
will be produced by the denser mixtures 
because the amount of mixing water (the 
lightest ingredient) is less. 

MAGNETITE FINE AGGREGATE.—Geo- 
logically, magnetite is a black iron oxide 
(Fe,O,) and is crystalline with a geologic 
hardness of 5:5 to 6:5 and a specific 
gravity of 4-9 to 5:2; 100 lb. of pure 
magnetite contain 72-4 lb. of pure iron. 
Magnetite is harder and heavier and con- 
tains more iron than limonite. The 
magnetite ores tested showed every in- 
dication of being as good or better than 
limonite as fine aggregate for heavy 
concrete, and had less tendency to break 
into smaller sizes during crushing. For 
a given water-cement ratio and con- 
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sistency, the magnetite-ore mortar cubes 
indicated a compressive strength at 28 
days about 8 per cent. greater than 
mortar cubes made with limonite ore; 
this is probably due in part to the fact 
that the magnetite ore is harder than 
limonite ore. 

A water content of 5 to 5-5 cu. ft. per 
cubic yard of concrete is necessary to 
obtain a slump of 2 in. to 3 in. From 
35 to 37 per cent. of fine aggregate was 
necessary to produce a workable con- 
crete. The concrete with magnetite 
aggregate weighed 327 lb. per cubic foot 
compared with 312 lb. in the case of 
the densest limonite concrete. With a 
densely graded coarse aggregate a weight 
of about 330 lb. per cubic foot should 
be possible with a mixture of medium 
consistency. 

Magnetite may be considered to have 
no water absorption. The compressive 
strength at 28 days of magnetite concrete 
is only slightly lower than that of concrete 
made with stone aggregate and with the 
same water-cement ratio of 6-2 Imperial 
gallons of water per cwt. of cement. 
This is due primarily to the use of a well- 
graded rusty steel coarse aggregate com- 
posed of grinding balls, ball bearings, and 
pieces of reinforcement bar and with a 
minimum of elongated pieces. The re- 
sults were poor when the coarse aggregate 
consisted entirely of flat pieces of an 
unrusted hard steel alloy. Salt water 
was used to rust this aggregate, with 
alternate cycles of wetting and drying, 
but the compressive strength of concrete 
made with it was far below that of other 
magnetite mixtures. In general, the 
qualities necessary in a coarse aggregate 
for limonite concrete are applicable to 
magnetite concrete also. 

There is sufficient magnetic attraction 
between the magnetite and the steel 
aggregate to make a change in the order 
of introduction of materials into a con- 
crete mixer appear necessary. Several 
times when making laboratory tests the 
freshly-mixed concrete had pieces of coarse 
aggregate uncoated with mortar; the 
fine aggregate adhered magnetically to 
the coarse aggregate and insulated it 
from contact with the cement paste even 
after thorough mixing. A solution would 
be to introduce part of the cement and 
water into the mixer to coat the steel 
aggregate before the magnetite aggregate 
is added. 
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STERNSCN No. 300 


Obtain the very best results by Waterproofer. 


insisting on STERNSON PRODUCTS, 
Whatever the need — waterproofing, 
hardening, bonding or improved 
acceleration — there is a specific 
STERNSON formula which has 

been tested and proved under 
the most severe climatic and 
working conditions. 


STERNSON No. 310 
STERNSON No. 340 
Accelerators, Hardeners, 

Waterproofers. 


STERNSON No. 355 
Quick-set Liquid. 


STERNSON No. 600 
Metallic Jointing. 


ADVISORY SERVICE 


With 20 years practical experience 
our technical department can 

offer constructive assistance on 
specific concrete problems 
including the preparation of 
complete specifications. 


STUART B. DICKENS LTD. STERNSON No. 620 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. Metallic Hardener. 
Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 22/1! 


STERNSON No. 610 
Metallic Bonding. 
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he VIBRO process is based on correct engineering prin- 
ciples and ensures the formation of pilés of the precise 
length and size to suit the specified working loads. 


The three Vibro plants shown above are forming 17” diameter 
piles varying from 60 to 70 feet in length, designed to carry 
working loads of 60 tons each. 


CAST-IN-PLACE 
REINFORCED 
CONCRETE PILES 


THE BRITISH STEE LING COMPANY LIMITED 
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CONCRETE AT ATOMIC-ENERGY POWER STATIONS. 


Concrete at Atomic-energy Power Stations. 


Tue following notes relate to the concrete 
work at the Calder Hall atomic-energy 
power stations. There are two stations, 
A and B; the first was “‘ opened”’ by 
H.M. the Queen in October last and the 
second will be completed this summer. 
The contractors are Taylor Woodrow 
Construction, Ltd. 

The two reactor buildings at each 
station are 120 ft. high, and contain rein- 
forced concrete shields as a protection 
against emanations from the radio-active 
core. Each building is founded on a rein- 
forced concrete raft, 130 ft. by 107 ft. and 
11 ft. deep; each raft contains about 
5600 cu. yd. of concrete and 270 tons of 
steel reinforcement. The rafts were con- 
structed in four lifts and each lift was 
divided into twenty-one bays. The 
alternate-bay method of construction was 
used, a period of three days being allowed 
between the concreting of alternate bays 
to allow for the shrinkage of the bays 
already laid. 

The walls of the octagonal “ biological 
shields ’’ are 7 ft. thick and go ft. high, 
and further reinforced concrete walls are 
built around the octagonal structure. 
Suspended floors between the shield and 
the outer wall provide access and working 
platforms at different levels. The con- 
crete in the shields was placed in twenty 
lifts, each of 4 ft. 6 in., in alternate bays 
to allow shrinkage to take place. The 
accuracy required was plus or minus one- 
tenth of an inch in both directions, and 
a complete octagonal template was first 
erected as a guide for the shutters, which 
were raised on a scaffold formed of steel 
angles arranged in cubes measuring 6 ft. 
by 6 ft. by 6 ft. The scaffold supported 
working platforms at various levels and 
the plumb-line go. ft. long. 

It was specified that the density of the 
concrete must not be less than 150 Ib. per 
cubic foot, and a density of 162 lb. per 
cubic foot was obtained. The aggregate 
was Northumberland whinstone with a 
specific gravity of 2-9, and a detergent 
was added to improve workability. Com- 
paction was by petrol-driven internal 
vibrators, supplemented when necessary 
by air-driven vibrators or by hand com- 
paction. Steam heating and the addition 
of calcium chloride enabled concreting to 
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Old 


Trusconians 


This is the Company’s 
jubilee year and a short 
illustrated . history of 
‘Truscon’ has been 
published. If you would 
like a personal copy 
please write to:- 


Mr. M. G. Thorp 
Truscon House 
35-41 Lower Marsh 
London, S.E.1 
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proceed in cold weather. The shield is 
lined with 6-in. steel plate as a further 
protection. 

The roof is 8 ft. thick, and was cast 
around a large number of charging, view- 
ing, and other tubes. Bailey bridges were 
used to support the permanent steel 
shuttering for the roof. 

The four buildings to house 23,000-kW. 
turbo-alternators were concreted in one 
lift. Men working within the shutters 
gave instructions by telephone to the men 
delivering the concrete, which was de- 
livered through flexible tubes and com- 
pacted with vibrators. The 300 cu. yd. 
of concrete for each building were placed 
in one day. 

The two cooling towers are 300 ft. high 
and 200 ft. diameter. They were con- 
structed in 3-ft. lifts at a rate of one lift 
a day. Work was carried out from an 
internal steel scaffold, and as it progressed 
upwards the upper part of the scaffold 
was suspended from the wall to release 
the lower part for use on the second tower, 
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The Volume of Construction. 


INFORMATION issued by the Ministry of 
Works on the volume of building and civil 
engineering work done between January 1, 
1955, and October 31, 1956, suggests that 
so far the “‘ credit squeeze ”’ has not had 
a serious effect on the output of the build- 
ing and civil engineering industries. The 
totals are as follows. 

First quarter 1955, £420,000,000 ; first 
quarter 1956, £473,000,000. 

Second quarter 1955, £465,000,000 ; 
second quarter 1956, £533,000,000. 

Third quarter 1955, £488,000,000 ; third 
quarter 1956, £533,000,000. 

These totals include new houses for local 
authorities and private customers, new 
work for public authorities, private de- 
velopers, and industrial concerns, repair 
and maintenance work, and work done by 
direct labour employed by Government 
departments, local authorities, and the 
nationalised industries. The repair and 
maintenance work done by the staffs of 
these public authorities increased from 
an average of £81,000,000 in 1955 to an 
average of {85,000,000 in 1956, and 
equalled about one-fifth of the repair and 
maintenance work done by contractors. 

Expressed as index numbers, with 1948 
= 100, the volume of work done rose from 
11g in the third quarter of 1955 to 125 in 
the third quarter of 1956. 

The number of men employed on 
building and civil engineering increased 
from 1,085,000 in October 1955 to 
1,091,000 in October 1956. 

Comparing October 1956 with October 
1955, the number of men employed on 
houses decreased by 18,000; on other 
new work there was an increase of 45,000, 
and on repairs and maintenance there 
was a decrease of 21,000. 

The index numbers of the cost of build- 
ing and civil engineering work rose from 
126 in the first quarter of 1955 to 130 in the 
second quarter, 132 in the third quarter, 
and 134 in the first quarter of 1956, to 136 
in the second and third quarters of 1956. 

Statistics are also available for the 
fourth quarters of the years 1955 and 
1956. These show that the total value of 
work done was {491,000,000 in the last 
quarter of 1955 and £527,000,000 in the 
last quarter of 1956. The total work 
done was {1,864,000,000 in 1955 and 
£2,070,000,000in 1956. Thenumberofmen 
employed rose from 1,043,000 in January 
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1956 to 1,053,000 in January 1957. The 
index number of cost was 133 in the 
fourth quarter of 1955 and 136 in the 
fourth quarter of 1956 (1948 = 100), and 
the index number of the volume of work 
done (1948 = 100) was 121 in the fourth 
quarter of 1955 and 126 in the fourth 
quarter of 1956. 


British Exhibit of Building Equip- 
ment at the Poznan Fair. 


THE largest stand in the British section 
of the Poznan Fair, to be held from 
June 9 to 23, is that of the United Con- 
struction Machinery Co., Ltd., a syndicate 
of ten British firms making equipment for 
use in construction work. The companies 
in the syndicate are Mackay Industrial 
Equipment, Ltd., Messrs. W. E. Bray & 
Co., Ltd., Messrs. E. P. Allam & Co., Ltd., 
Messrs. Ransomes, Simms & Jefferies, 
Ltd., Messrs. Priestman Bros., Ltd., The 
Marshall Fowler Group, the Liner Con- 
crete Machinery Co., Ltd., Road Machines 
(Drayton), Ltd., A.C.E. Machinery, Ltd., 
and Messrs. Pegsons, Ltd. 


Tenders Invited 
CITY OF BATH 
ROMAN BATHS 
(Kingston Bath) 


Contractors desirous of tendering for the execu- 
tion of works of alteration and repair at the 
Kingston Bath (which forms part of the Roman 
Baths) are invited to submit their names to the 
Architects, Messrs. Gerrard, Taylor and Partners, 
4 & 5 Bridge Street, Bath, by 29th June, 1957. 

The contract will involve demolition and pro- 
tective works in and around the valuable Roman 
remains, and will include the erection of precast 
post-tensioned concrete structures. 

Applications must be accompanied by a cheque 
for £2 2s. made payable to the Bath City Council, 
which will be returned on receipt of a bona-fide 
tender. 

Bills of Quantities and Form of Tender will be 
forwarded to applicants as soon as possible after 
the above date, when instructions regarding the 
delivery of tenders will be notified. 

Drawings may be inspected on site by arrange- 
ment with the Architects. 

The Corporation does not bind itself to accept 
the lowest or any tender. 


JARED E. DIXON, 


Town Clerk. 
Guildhall, Bath. 
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Situations Wanted, 4d. a word : minimum, 
7s. 6d. Situations Vacant, 5d. a word: 
minimum, tos. Other miscellaneous adver- 
tisements, 5d. @ word: 10s. minimum. 
Displayed advertisements, 35s. per column 
inch. Box number ts. extra. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Consulting structural 
in new modern offices conveniently situated in Ectra 
Liverpool have vacancies for reinforced qananet 
structural steel designer-detailers, in the salary range — 
£700-£1100 per annum. Special opportunities a for 
those interested in nuclear energy projects, and appoint- 
ments in this field carry additional increments in 
Positions offered are permanent with excellent prospects. 
Staff bonus and superannuation schemes are in operation. 
Ary S confidence, giving age and full details of experi- 
to Box 4321, CONCRETE AND CONSTRUCTIONAL 
Enewuneane, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Reinforced concrete designer- 
ym —~ ‘Say work in ———- or London office. Five- 
£800-{1000 according to experience. 
Apply, st sai rey and details of experience, to J. H. 
ARTNERS, ee ngineers, Thames 

Ga cane -Thames, Mid 


SITUATIONS VACANT. R. L. Bourgut & _- = 
Thermix House, ton-on-Thames, n°? 
immediately for reinforced concrete a ~X Fae 
draughtsmen with good printing and linework conaiieend 
Knowledge of design an advantage, but ability to detail 
from calculations essential. Should be able to construct 
general arrangement drawings from sketches of industrial 
structures, framed buildings, etc. Above-average salaries 
offered to competent and conscientious men. Full holidays 
this year. Telephone for appointment to Elmbridge 0439 
(office hours) or Elmbridge 2654 (evenings). 


SITUATION VACANT. Civil engineerin; 
required for work in London office of large civil engineering 


mouth Street, 


SITUATION VACANT. Senior reinforced concrete en- 
= required by a large manufacturing organisa- 
tion with branches ee bt the U.K. Must be con- 
versant with Code of Practice, L.C.C. Bye-Laws, and able to 
my light frame structures and floor from estimat- 
stage to final details. Liaison with uction and 
es de ents of prime importance. 
ing conditions, pension scheme. Position pt for initiative 
and responsibility, and gives the right man a really good 
que for progress. to experience 
and qualifications. Apply, giving full details and experi- 
ence, etc., to Box A. 324, CenTRAL News Lrtp., 43 London 
Wall, London, E.C.2. 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


} Vacancies for Engineering Assistants (up to 
£817) and Engineer Grade III (up to £1036) inthe 
Structural Engineering Division. 

| The Division’s work covers a programme of total 

value {12 millions this year, including multi-story | 
flats, schools, office, warehouse and other buildings. | 

| ‘Particulars and application forms from the 
Arcuirect (AR/EK/SE/3), The County Hall, | 
London, S.E.1. (15.) 
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SITUATIONS VACANT. Assistant designer-draughts- 
men with up to 3 years’ experience and/or technical training 
required for varied and interesting work on reinforced 
concrete A ig es steel frame structures for industrial, 

dical, and residential buildings. Five- 
days week. Lunch vouchers. A y, with details of 
experience, and salary required, to Joun F. FARQUHARSON 
& PARTNERS, a repeeeeees Engineers, 34 Queen 
Anne Street, London, W. 


ao VACANT. Reinforced concrete designer- 
detailers required. Prospect of contemporary —— & 4 
— Salaries up to {1100 according to ex 
-days’ week. Holiday arrangements hon fount 
De BrREeMAEKER & PARTNERS, 3 Southampton lace, 
London, W.C.1. Chancery 3785. 


SITUATIONS VACANT. Draughtsmen and detailers ex- 
perienced in reinforced concrete work required by con- 
—s engineers in London, W.1. Junior draughtsmen 

ee. Five-days’ week. Full details to Box 
“ae ONCRETE AND a ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Engineer-designer required im- 
mediately by consulting engineers in London, W.1. Fully 
qualified and experienced in reinforced concrete and struc- 
tural steelwork. Salary up to {1250 per annum. Five- 
days’ week. Detailers and draughtsmen also required. 
Full details to Box 4427, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Draughtsman (neat and rapid) 
required for hollow-tile flooring specialists. Design experi- 
ence not essential. Applicants with good building con- 
struction or allied experience would be considered. Salary 
£600-£800 per annum. Five-days’ week. Permanent, 
progressive and pensionable post. Write fully to Dres- 
PEKER, Clifton House, Euston Road, London, N.W.1. 





Opportunities for 
careers in Reinforced Concrete... 





on the staff of 


BEE 


There are vacancies for Reinforced Concrete 
Designers and Detailers at our Head Office 
and at most of our Design Offices in: 
LONDON ‘BRISTOL: LEEDS: LIVERPOOL 
NEWCASTLE « GLASGOW * DUBLIN 
Designs for a wide variety of interesting work, 
including prestressed and shell concrete 

are prepared at all offices. Five day week — 
Pension Scheme. Top rate salaries are paid 

to Designers, Designer-Detailers and Detailers 
in accordance with ability and experience. 
Openings ilable for graduates and men 
with H.N.C. Apprenticeship scheme available 
for students of good educational standard. 





THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


Chief Engineer: 
oe. MASON, B.Se., M.1.0.E., M1 Struc.B.\M.ASCE 
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THE TRUSSED CONCRETE STEEL CO. LTD. 


13, Market House, 
Stone Cross, 
HARLOW, 
ESSEX. 





Telephone No. Harlow 24631. 
To deaegntht and delarlerd Arporisncer in Recsiforced comcrets . 
Az Che, i parliculart, addietior, <6 
Me wnt ord Gore —w~ phacant —Oncctions, 
Prag resicok ane we Cre, ede orpiat ; Ke mim o 
he haw ahwayS deen, KS -Pwe goo aerwce. 
Han whicrk we er. 266 6 Ke oven 
immnectiatet, hepjore 2tarting toe. Sor Been 
On Aelefttane — Sean aMasipe an ct in ween 
So gow Ae OL em ay G7 our OKen Geet, — 
—atty cé«de befra gor —make a genal Cecascon 
We shorts Ake Gow aux apn wy 


Baz Basen . 
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SITUATION VACANT. Chief assistant engineer required 


dra’ 
arying types of reinforced concrete and struc- 
tural steel projects. Salary {1200 per annum, plus the 
usual holidays. Apply in writing, stating q tions, 
etc., to ATKINSON AND Partners, Consulting Civil and 
Structural Engineers, Elm Grove, Berkhamsted, Herts. 


SITUATIONS VACANT. Reinforced concrete designer- 
detailers required. Familiar with LCC. By By-Laws, and 
with experience of frame structures. Five-days’ week, 
luncheon vouchers, and pension scheme. Holiday arrange- 
ments will be unaffected. Write for interview to E. J. 
oun & Co. (Encineers), Ltp., 54 South Side, London, 
S.W.4. 

SITUATIONS VACANT. The Glasgow office of 
G.K.N. REINFORCEMENTS Ltp. require reinforced concrete 
detailers in their new drawing office. Five-days’ week, 
pension scheme, luncheon vouchers, varied and interesting 
work. Write, stating age and experience, to the Cnrer 
ENGINEER, 30 Pinkston Road, Glasgow, C.4. 


SITUATION VACANT. Diespeker & Co. Ltd. require for 
their drawing office at Colney Heath (St. Albans) precast 
concrete works, a designer-draughtsman experienced and 
familiar with the design and calculation of reinforced con- 
crete structures, with particular application to a new form 
of precast floor construction. Permanent, pensionable, and 
progressive post. Write fully to Diespexer & Co. Lrp., 
Clifton House, Euston Road, London, N.W.1. 


SITUATION VACANT. Reinforced concrete designer for 
work in Victoria Street, London. Five-days’ week, non- 
contributory pension scheme after three years’ service, and 
progressive position. Five years’ or more experience with 
reinforced concrete specialists preferred. Write, giving full 
particulars, to Tue Spencer Wire Co. (DEVELOPMENTS) 
Lrp., 53 Victoria Street, London, S.W.1. 


SITUATION VACANT. Costatin Concrete Co. Ltp., 
Newmains, Lanarkshire, requires a reinforced concrete 
designer whose duties would also entail the design of pre- 
cast and prestressed concrete structures. Experience in 
these materials would be an advantage. Salary according 
to experience and ability. Superannuation scheme opera- 
tive after establishment. The company’s factory is 
situated in the geographical centre of Eonahahinn and is 
rapidly expanding. Applications in the first instance 
should be made in writing to the Personne, MANAGER 
at the above address. 


SITUATIONS VACANT. Reinforced concrete detailers 
(senior) with considerable experience of industrial struc- 
tures sought by Tireman & Co. Lrp., Romney House, 
Tufton Street, London, S.W.1, Civil Engineers and Con- 
tractors. Excellent prospects offered to capable men in 
enterprising and steadily expanding firm. Starting 
salaries around {900 per annum. Holiday arrangements 
respected. Write, or telephone Abbey 1551, for an 
appointment. 


SITUATION VACANT. Resident engineer required 
urgently for multi-storey reinforced concrete office blocks, 
Paddington area. Only men with experience need apply 
in writing to CLarke, Nicnotts & Marcer, Consulting 
Engineers, 21-29 Westbourne Grove, Bayswater, London, 
WV .2. 


THE EXPANDED METAL 
COMPANY LTD. 


Reinforced concrete designers and detailers re- 
quired for permanent positions in London, West 
Hartlepool, Birmingham, and Manchester. Five- 
days’ week. Staff pension scheme, etc. Apply 
in writing, giving brief details of experience, and 
salary required, to the Chief Engineer, Tue 
pears Metat Co. Lrpv., 16 Caxton Street, 
London, S.W.1. 


LONDON COUNTY COUNCIL 
ARCHITECT'S DEPARTMENT 


Vacancies for ENGINEERING ASSISTANTS, 
salary (up to £817) according to qualifications 
and experience. 

Further particulars and application form obtain- 
able from the Architect (AR/EK/DS/3), County 
Hall, Lenfon, S.E.1. _(707-) 
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ARE YOU AMBITIOUS ? 


An opportunity occurs for a young experienced 
SALESMAN determined to obtain an EXECU- 
TIVE position with a leading firm engaged in the 
manufacture and design of prestressed and precast 


products. 


Write in confidence to the CHairman, Box 4437, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1, giving full 
details of experience, technical training, qualifica- 
tions, and salary required. 


SITUATION VACANT. Reinforced concrete engineers 
require chief draughtsman for Middlesbrough office. 
Applicants should have several years’ experience in rein- 
forced concrete design and supervision of detailers. Five- 
days’ week. Superannuation scheme. Box 4438, Con- 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, S.W.1 


SITUATIONS VACANT. Civil engineering design- 
draughtsmen staff required by consulting engineers for 
work in the Westminster area. Posts are long-term. 
While concrete experience is the more important, structural 
steel experience applies in at least one vacancy. Generally, 
the standard desirable is from second-year H.N.C. level or 
equivalent. Salary will be in relation to experience and 
technical education, and the posts generally would carry 
a range of {700 to {1150. Box 4440, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.r. 


SITUATION VACANT. Senior structural (steel) assistant 
required by consultants for work in Westminster, London. 
Experience in reinforced concrete work helpful but not 
essential. Ability to lead through schemes on design side 
under direction is essential. Post is a senior one with 
prospects and staff pension, etc. Salary of the order of 
£1000 to £1200, but will be considered in relation to 
technical education and experience. Box 4439, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete design 
engineers with considerable experiente of industrial struc- 
tures sought by Tireman & Co. Lrp., Romney House, 
Tufton Street, London, S.W.1, Civil Engineers and Con- 
tractors. Excellent prospects offered to capable men in 
enterprising and steadily expanding firm. Holiday 
arrangements respected. Write, stating experience, and 
salary required. 


SITUATION VACANT. Assistant engineer required for 
structural and foundation work in London professional 
office. Degree and/or professional qualification desirable. 
Minimum of three years’ drawing-office experience in 
reinforced concrete design and detailing. Knowledge of 
steelwork and site experience an advantage. Applicants 
should be capable of working with minimum supervision 
on work which is varied and which offers scope for initia- 
tive. Apply, with full particulars, stating salary required, 
to Farmer & Dark, Romney House, Tufton Street, 
London, S.W.1. 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 


Appointment of TWO LECTURERS IN CON- 
CRETE TECHNOLOGY as specialists in (1) Shell 
construction ; (2) Prestressed concrete. 
Both lecturers will be required to teach and 
supervise research, and should have had specialist 
design and construction experience. _ 
Salaries in the range {700 xk 50—{1000; by 
£50—{£1400 (these scales at present being under 
review). Initial salary and status according to 
| qualifications and experience. Membership of 
| F.S.S.U. and Family allowance scheme. 
Applications should be sent, not later than 

o June, 1957, to Proressor A. L. L. Baker, 
imperial College, London, S.W.7. 


(Continued on page Ixvii.) 
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NOMOGRAMS AND | 


JUNE, 1957. 


TIME 


AND LABOUR 


The saving of time and labour that is possible by the 
use of nomograms is becoming increasingly realised. 
In a new “ Concrete Series ’’ book, the author presents 
26 nomograms for use in the design of all the usual 
types of rectangular building frames; they are equally 
useful for reinforced concrete and steel construction. 

The cases dealt with are frames with both columns 
fixed at the base, both columns hinged at the base, and 
both columns fixed at the base and hinged at the top. 
The nomograms relate to the design of such frames with 
eight different types of loading, namely concentrated, 
uniformly-distributed, and triangular loads on the 
beam ; concentrated, uniformly-distributed, and tri- 
angular loads on either or both of the columns ; external 
loads acting on the beam or on a column. Simple, 
symmetrical, and antimetrical loads are dealt with. 
Complete formule are given for all the foregoing con- 
ditions. 

The principal advantage of the nomograms is the 
speed with which indeterminate quantities are obtained 
by reading from the nomograms certain non-dimen- 
sional coefficients that are functions of the properties 
of the frame and of the nature and position of the load. 

The nomograms are in a pocket at the back of the 
book, so that they can be laid on the drawing board 
when in use, and their use is demonstrated by numerical 
examples. 


Price 18s., by post 19s. $4 in the U.S.A. and Canada. 


Published by 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.! 





“Nomograms for the Analysis of Frames,” by J. Rygol 
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SITUATIONS VACANT. Reinforced detailers 
with some ign knowledge required for London ies- 
sional office ——- of steelwork an advantage but 
not essential. work is varied and offers scope for 
initiative. Five-days’ - Please apply giving full 
details, and required, to FARMER ARK, Romney 


SITUATIONS VACANT. Senior reinforced concrete 
designers required. Must be experienced in the design of 
foundations and structures. High salaries will be paid to 
suitable applicants. Modern semi-detached houses to let. 
Grant towards removal expenses and allowance made until 
removal effected. Pension and insurance scheme. Apply 
STAFF PERSONNEL MANAGER, ASHMORE, Benson, Pease & 
Co., Stockton-on-Tees. 


SITUATIONS VACANT. Consulting engineers require 
reinforced concrete designer-detailers for varied and 
interesting structures. Work will include some site super- 
vision. High salaries will be paid to experienced men. 
Five-days’ week, good conditions. Applications in strict 
confidence, stating full details of experience, and salary 
required, to ALAN MARSHALL & PARTNERS, 73-74 High 
Holborn, London, W.C.1. 


SITUATIONS VACANT. Consulting engineers require 
reinforced concrete designer-detailers for varied and 
interesting structures. Work will include site supervision. 
High salaries will be paid to experienced men. Five-days’ 
week, good conditions. Applications in strict confidence, 
stating full details of experience, and salary required, 
to Atan MarsHatt & Partners, 8 Cherry Street, 
Birmingham, 2. 

SITUATION VACANT. Bahrain. A civil engineer age 
35-40 years required for work on a deep-water pier. 
Applicants should have experience in heavy civil engineer- 
ing contracting, particularly dock construction and con- 
crete works. Qualifications: A.M.I.C.E. or equivalent. 
Salary from {£2400 per annum sterling, free of tax. Free 
accommodation and use of company’s transport. Contract 
three years in the first instance with one month’s leave per 
year with passage to U.K. (also for wife if married), and two 
months’ U.K. leave at end of third year. Apply to J. C. 
GamMON (ENGLAND) Ltp., Burwood House, 16 Caxton 
Street, London, S.W.1. 


SITUATION VACANT. Senior reinforced concrete 
designer required, preferably with specialist experience in 
the design of all types of reinforced concrete structures. A 
good salary will be paid in accordance with experience. A 
bonus scheme and non-contributory pension scheme are in 
operation. A five-days’ week. Offices are adjacent to 

ictoria Station. Apply Tue InpENTED Bar & ConcrETE 
ENGINEERING Co. Ltp., Reinforced Concrete Engineers, 
~ Victoria Street, London, S.W.1. Telephone: Victoria 
1642. ° 


SITUATION VACANT. Civil design engineer required for 
the staff of a large company in the North-East Coast area 
for design work in connection with development schemes in 
progress and planned. Must possess a sound, all-round 
experience of civil engineering as applied to industrial 
projects. Reinforced concrete experience is essential, and 
applicants should be capable of developing schemes and 
supervising their subsequent detailing and progress. An 
excellent contributory superannuation scheme is in opera- 
tion, and removal expenses would be paid. Apply, stating 
age, experience, when at liberty and salary required, to 
Box 4441, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


CENTRAL ELECTRICITY 
AUTHORITY HEADQUARTERS 


Applications are invited for the appointment of 
CIVIL ENGINEERS at the RESEARCH LABO- 
RATORIES, LEATHERHEAD, Surrey, to carry 
out investigations into the properties of pulverised 
fuel ash concrete, the applications of such concrete 
to civil engineering projects, and the further use 
of p.f. ash. Candidates should have a degree or 
H.N.C, in Civil Engineering with at least two years’ 
practical experience. Salary {£520—{910 per 
—- ing to qualifications and experience. 
pplications, stating age, experience an t 
salary, should be forwarded teD. Morrat, Director 
of Establishments, Winsley Street, London, W.1, 
by 21 June 1957. Quote reference C.C.E/195. 


‘intermediate draughtsmen required in civil engineering 








T. C. JONES & CO. LTD. 


CONSTRUCTIONAL 
ENGINEERS 


offer interesting careers with good salaries and 
congenial conditions in the following grades: 
1 Experienced Reinforced Concrete 
Designers. 
2 Reinforced Concrete Draughtsmen. 
3 Senior Structural Steelwork Designers, 
experienced in modern welding con- 
struction. 
Our present volume of business and continuing 
expansion offer good prospects to suitable 
applicants. Five-days’ week. Pension Scheme, 
etc. 

Please apply in writing to 


T. C. JONES & CO. LTD. 


Pier Head Chambers 
Bute Street, Cardiff 
Endorse envelope “‘ Technical Staff * 














SITUATIONS VACANT. Consulting engineers require 
designer-detailers for steel and reinforced concrete bridges, 
marine and industrial structures. Starting salary depen- 
dent on qualifications and experience. Good prospects. 
Apply PERsonNEL DEPARTMENT, Sir Bruce WHITE, WOLFE 
Barry & Partners, 1 Lygon Place, Grosvenor Gardens, 
London, S.W.1. Telephone: Sloane 0431. 


SITUATIONS VACANT. One senior and two junior or 


department of small consultant engaged on colliery work. 
Experience should be largely in reinforced concrete, but a 
knowledge of building construction, drainage, steelwork, 
etc., would be an advantage. Keenness and adaptability 
more use than vast knowledge. Good salary. A. BICKER- 
pyYke & Co., 4-6 Hammersmith Grove, London, W.6. 
Telephone: RIVerside 7452. 

SITUATION VACANT. Prestressed concrete designer 
required for permanent and progressive position with 
opportunity for site experience. Five-days’ week, luncheon 
vouchers and pension scheme. Holiday arrangements 
honoured. E. J. Cook & Co. (Encineers) Ltp., 54 
South Side, Clapham Common, London, S.W.4. 


ENGINEER DESIGNERS 


required for London Drawing Office for work on 
reinforced concrete and general Civil Engineering 
design. 
5-days’ week, 9.0 to 5.30 
Staff Restaurant. 


Apply: 
GEORGE WIMPEY & CO., LIMITED 


W. F. G. Crozier, M.Sc., M.L.C.E., 


27 Hammersmith Grove, London, W.6. 
(RIVerside 2000) 


LONDON COUNTY COUNCIL 
ARCHITECT'S DEPARTMENT 


Vacancies for STRUCTURAL ENGINEERS AND 
BUILDING SURVEYORS for the District Sur- 
veyors’ service. Starting salaries up to £817. 
Good prospects of career in interesting district 
work mainly outside. Particulars and applica- 
tion form, from the Architect, AR/EK/25/57, 
County Hall, London, S.E.1. (897.) 





(Continued om page laviii.) 














DONCASTER BY-PASS | 
MOTORWAY 
ENGINEERS REQUIRED 
THE WEST RIDING OF YORKSHIRE | 





COUNTY COUNCIL is to undertake, on behalf of 
the Ministry of Transport and Civil Aviation, the 
design and supervision of construction of this im- 
portant By-Pass which is one of the largest motor- 
way schemes so far programmed to be undertaken 
by a County Council. 

In addition, other road and bridge improvement 
schemes of considerable magnitude are anticipated 
shortly. 

The following appointments are to be made from 
candidates of any age and will offer outstanding 
experience in all aspects of modern bridge and 
highway engineering design and construction. 


SENIOR BRIDGE ENGINEERS 
up to £1625 per annum. i 
ASSISTANT —. ENGINEERS 
0 £1230 per annum. 
ASSISTANT ROA! ‘ENGINE RS 
up to £1230 per annum. 
JUNIOR ASSISTANT ROAD AND BRIDGE 
ENGINEERS A.P.T. GRADES I to IV. 
ASSISTANT LABORATORY ENGINEER 
up to £21230 per annum. | 
SENIOR ASSISTANT M NICAL 
ENGINEER up to £21515 per annum. 
ASSISTANT M ANICAL ENGINEER 
up to £1230 per annum. 
Candidates must have appropriate professional 
qualifications and experience as follows :— 
Bridge appointments—in modern bridge design 
and construction. 
Road appointments—in modern highway layout 
and construction. 
Laboratory appointment—in soil mechanics. 
Mechanical appointments—in the construction, 
use, repair and maintenance of modern civil 
engineering plant and transport. 
All appointments are ———_ and pensionable 
and subject to normal County Council regulations 
governing conditions of service, subsistence and 
travelling allowances. | 
Application forms and further particulars from } 
the County ENGINEER AND SuRvEYoR, County 
Hall, Wakefield. Completed forms to be returned 
by _ June, 1957. 


SITUATION VACANT. An excellent opportunity has 
arisen for a design-detailer to join well-known prestressed 
and precast concrete manufacturers in their London office. 
At first the successful applicant will work with the com- 
pany’s consultant in prestressed concrete design, but after 
a short period will be left to supervise and expand his own 
section. Write, stating age, experience, etc., to Box 4443, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 

SITUATION VACANT. Technical director required to 
be in charge of building materials’ testing and research 
laboratories. The position offers good salary, participa- 
tion in pension scheme, and housing accommodation. 
Please send applications, outlining previous experience, 
salary required, etc., which will be treated in confidence, 
to Box 4444, CONCRETE AND CONSTRUCTIONAL ENGINEER- 
ING, 14 Dartmouth Street, London, S.W.1. 


SITUATION WANTED. 
SITUATION WANTED. Civil engineer (B.Sc., 
A.M.1L.Struct.E.), with 6} years’ experience in reinforced 
concrete design and construction for internationally-known 
firms. Prepared to travel. Write “ENGINEER’’, c/o 
Box 4671, Johannesburg, South Africa. 


SERVICES OFFERED. 


SERVICES OFFERED. Experienced engineer offers free- 
lance services to the profession in the design and detailing of 
steel, reinforced concrete, and civil engineering work. 
Box 4435, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W,1 

SERVICES OFFERED. Statistician and mathematician, 
with experience of constructional engineering lems, 
available for consultation. Telephone GRE (London) 3491, 
or write to Box 4442, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.r. 
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rates. 


FOR SALE. 


FOR SALE. Refuse containers repaired and modified. 
General metalwork, all types. 
Bath Street, London, E.C.1. Clerkenwell 1731. 


FOR HIRE. 


— HIRE. Lattice steel erection masts (light and 
vy), 30 ft. to 150 ft. high, for immediate hire. Brtt- 
poe 's, 21 Hobart House, Grosvenor Place, 


FOR HIRE. Travelling tower crane for immediate hire, 
Model G.12, complete with tracks and turntables. 
Prant Division, C.I. Lrp., Staffa Road, Leyton, 
E.10. Telephone: Leyton 3678. 


June, 1957. 


E. Sternens & Son, Ltp., 


Place, London, S.Wr. 





CONCRETE FENCES 


A recent book, entitled ‘“‘ Concrete 
Fences”’, by A. M. Pennington, a products 
manufacturer of many years’ experience, 
describes in detail the design and the 
most suitable methods of manufacture and 
of erection of all the usual (and some 
uncommon) types of concrete fences for all 
purposes. Many hints based on experi- 
ence. 

The chapters deal with (1) Proportions 
of concrete; moulds; reinforcement ; 
inserts for fixtures. (2) Estimating quan- 
tities. (3) Erecting fences. (4) Types of 
fences—Three-wire ; seven-wire; chain- 
link; woven-wire; barbed-wire; post- 
and-tube ; post-and-bar ; post-and-panel ; 
post-and-block; close-boarded;  race- 
course fences; chain-fences; ornamental 
fences; ‘“‘crash’’ fences; stub posts; 
gravel boards. (5) Design of posts. 

64 pages. 60 illustrations. 
Price 6s. (by post 6s. 4d.) 
1.50 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.!. 

















BACK NUMBERS OF 
“CONCRETE and 
CONSTRUCTIONAL 
ENGINEERING” 


The Publishers frequently have 
enquiries for back numbers of 
“Concrete and Constructional En- 
gineering,”’ generally from univer- 
sities and similar institutions 
abroad. Readers who have copies 
published before 1954 (either bound 
or unbound) which they no longer 
require are invited to send a list 
of the dates to the Publisher, 
Concrete Publications, Ltd., 14 
Dartmouth Street, London, S.W.1. 
Generally at least the published 
price can be offered for such back 
numbers. 
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NOW 
TENTOR 
t0 order | 


Here it is— 


heres the plant- 


We are happy to announce that, follow- 
ing the installation of additional plant to 
satisfy the increasing demand for Tentor, 
the factories at Cardiff and Sheffield are 
now able to meet delivery dates at 
considerably shorter notice. 

Here’s the saving—The machines shown 
here are the background to the success 
of the Tentor Bar. They ensure the high 
standards of tensile and bond strength 
which lead to economies of anything up 
to 15% of the cost of plain mild steel 
rounds. 

Here’s the service—we have always made 
a point of seeing to it that Tentor service 


is on a level with the product itself. 
Deliveries are made strictly to your site programme, 
with bars cut to length or bent to schedule as required. 


Tentor is manufactured by 

Guest Keen & Nettlefolds (South Wales) Ltd., Cardiff; 
McCall & Co. (Sheffield) Ltd., Templeborough, Sheffield; 
The United Steel Companies Ltd., Sheffield. 
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STAFFORD |. 
ll BIRMINGHAM 


SUUNUENMTTIAN 


BRISTOL 


" HW rH 
LAIMMNAINATH 


Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 


REINFORCED CONCRETE IS 
CORSE. AT ITS BEST 
for experienced 


engineers in several 
of our design offices. 





The British Reinforced Concrete Engineering Co. Ltd., Stafford 





M-w.791 
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